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Two, RHOADS 
BELTING 


ap BUSINESS SINCE 


1701°’ means something. 

Seven successive genera- 
tions, in direct line, have 
guarded and improved the 
Rhoads name and all it stands for. But we do not rest on a mere foundation. We 
have built as well. Rhoads Leather Belting has been improved by every worth- 
while application of modern methods and science, until it has culminated in 


Leather Belting 


Tannate is very tough, flexible and clinging. At high speed over small 
pulleys and on other hard drives it outlasts oak belting from two to five times, 
and its flexibility and cling make it transmit the power with less waste. You 
could hardly make it slip, and so it can be run loose, saving friction. We 
stretch it so thoroughly that it will hardly stretch at all on your pulleys. It 
costs less per year. Get some from your dealer, and prove it. 


J. E. Rhoads & Sons 


PHILADELPHIA: 12 N. Third St. NEW YORK: 102 Beekman St. 
CHICAGO: 322 W. Randolph St. 


Factory and Tannery, Wilmington, Del. 
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The Dean Removing Scale from the Tube of a Water Tube Boiler 


Changed Attitude 


Ten years ago boiler owners and operators generally believed the Dean Boiler Tube 
Cleaner injured the tubes. 

They don’t today, for they understand what scale does. 

The great trouble used to be that they continued their boilers in use for years without 
successfully removing the scale from the tubes. 

Some made no effort to remove their scale. 

Others made ineffectual efforts through the use of compounds, which do more harm 
than good. 

Then after their tubes had been practically burned out through overheating, they 
condemned the Dean for making disclosures which any competent inspector would have. 

But engineers, boiler owners and boiler inspectors no longer condemn the 


Dean Boiler Tube Cleaner 


Note this from one of the largest boiler insurance companies in the world: 

‘In conclusion we beg to state that we are very friendly to the use of the Dean Cleaner. We 
believe that when a tube can be damaged or burst by the use of such a cleaner that the tube should 
be removed. We also believe that the use of this type of cleaner does inspection work that cannot 
be as well performed in any other manner.” 

Every boiler insurance company is with us today. 

Let us send you a Dean on trial. 


Free Trial Offer 


We'll loan you a Dean for free 
trial in one boiler. We won’t 
hurry you with the test, force 
the cleaner on you, nor get sore 
if we don’t effect a sale. We 
simply want you to see what a 
money-saving proposition we 
have. Then it’s up to you to de- 
The Dean Removing Scale from the Tube of a Return Tubular Boiler cide what to do with it. 


The Wm. B. Pierce Co. 


Jewett Bldg., Buffalo, N. Y. 
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That Bound Volume 


The 


will prove itself a friend 
in time of need 


By placing at your immediate disposal just your bound volume of Keystone Bulletins and your 
the information that you may need on any subject chances are 9 out of 10 that you will find the sug- 
of lubrication. gestion that will solve your problem. 

For instance, take the matter of lubricating . And remember that this is but one instance— 
shafting. You’ve been having trouble in making an instance that cou!d be multiplied a score of times 
the shafting in your plant behave as it should. and more. 

Something is wrong—you know that from poor To facilitate ready reference, we shall get out, 
results. But just what is not right, you are having each year, an index of all the Bulletins published 
your troubles to decide. during that year. This will be sent—free—to 

We have already got out one Bulletin on this every engineer regularly receiving the Keystone 
very matter of Shafting Lubrication. Turn to Bulletin. 


The Way To Get | 
The Keystone Bulletin - 


current number, back numbers, future numbers indices, 


loose leaf binder—all, is simply to send us your name Kei 
and address. All are absolutely free; and to receive \ | 


Act them puts you under absolutely no obligation whatever. 


Executive Offices and Works: 
2lst, Clearfield and Lippincott Streets Philadelphia, Pa. 


Branch offices and warehouses in the principal cities of the United States. 
Agencies in the principal countries throughout the world. 


NO CONNECTION WITH THE OIL TRUST 


This Coupon Brings The Keystone Bulletin. Fill out and return it—Today 
THE KEYSTONE LUBRICATING COMPANY 
Send me Keystone Bulletins for 1911, with Loose Leaf Binder; also other issues as they appear. 


1-9-1 
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Engineers: 


You positively cannot get better Globe, Angle or Cross Valves than 


Lunkenheimer ‘‘Renewo’’ Valves 


So why waste time in trying 
For DURABILITY and PRACTICABILITY they have no equal 


When you consider that the SEATING SURFACES of these 
valves CAN BE REGROUND a number of times; that every part 
of the valves including the SEAT and DISC CAN BE RENEWED 
when worn; that the SEAT is SELF CLEANSING; that the 
material used in the body and other trimmings is a bronze compo- 
sition containing a high percentage of copper and tin; excepting 
the SEAT which is made of a HARD CLOSE-GRAINED NICKEL; 
that the areas throughout the valve body are LARGE and UN- 
OBSTRUCTED, and that the workmanship cannot be excelled, | 
DON’T you think them worth a trial? 


Ask any engineer who has ever used LLUNKENHEIMER 
“RENEWO” VALVES and if you will be guided by his advice we 
feel satisfied that you will adopt them. 


Don't forget that they are made by THE LUNKENHEIMER 
COMPANY, a firm that GUARANTEES ALL OF THEIR PRO- 
DUCTS and that while most supply houses carry them in stock 
those that don’t can get them for you if you simply SPECIFY and 
INSIST on having LUNKENHEIMER “RENEWO.” 


Lunkenheimer “‘Renewo” Globe, Angle 
And Cross Valves 


are made in two patterns,—medium and 
extra heavy,— guaranteed for working pres- 
sures up to 200 and 300 pounds per square 
inch respectively. They are furnished in 
sizes ranging from % to 3 inches inclusive. 
Your dealer can furnish them... If not, 
write us. 


The LunKkenheimer Company 


Largest Manufacturers of High-Grade Engineering Specialties in the World 


General Offices and Works: Cincinnati Ohio, S A. 


‘New York, 64-68 Fulton St. Chicago, 186 North Dearborn St. 
London, S. E., 35 Great Dover St. Boston, 138 High St. 
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oH ow” 
No. 4 


Away With Cleaners Fe. 
@ You’ve been reading these @ Then you’ll get the full oe 
advertisements of ours— of the heating 
surface—all the time. aa 
@ You have read, and you know ... 
from your own experience, that 4 You'll have no burnt tube ey 
nearly all feed waters contain scale _ ends,no bagging, no corrosion, se 
forming elements. etc. Then the aid of mechani- oe 
@ And while mechanical cleaners, cal cleaners will be unnecessary. ° a 
will clean out more or less scale @ That’s the method used by the Fo 
f Dearborn Laboratory—that 
@ If you allow it to encrust is the logical method of treat- 
the boiler tubes,— ing scale. in 
Write 
Yet you must see for your- f se 
they cannot our large @ We analyze 8000 samples 
Illustrated | Of feed water annually, which ‘ 
do any permanent good— Catalog gives you an idea of our eet 

might be able to accomphish. @ Suppose you send us a gal- a 

th lon of your boiler feed water—we’ll 
@ And while there’s scale in the analyze it, find out what scale form- % 


boilers, no matter how little, 
there’s loss in coal, in time, in 
boiler efficiency. @ And let you know exactly how 

much Dearborn Treatment, which 
@ The best waytotackle scale will counteract these elements, 
is not to let it yorm at all. will cost. Do this today. 


ing elements it contains— 


Dearborn Drug & Chemical Works : 
Robert F. Carr, Pres. 
General Offices, Laboratory and Works, Chicago 
‘2 General Eastern Offices, 299 Broadway, New York ot 
Branch Offices in Principal Cities 
How 
No. 5 
Next Week 
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The Permanent Repairing Agent 
Here 1s one SMOOTH-ON Performance 


Chicago, 61 N Jefferson Street. San Francisco, 94 Market Street. England, 8 White Street, Moorfields, London, E. C. 


SoutH ELeEvaTep R. R. Co. 

POWER 40TH AND STATE STs. 

Cuicaco, APRIL 10, 1908. 

SmootuH-On Mrc. Co., JERSEY City, N. J. 
GENTLEMEN: 

This photograph was taken from a 30” Gate Valve which is in the 30” 
suction line for the Condensers. This valve cracked all around under the top 
flange. I cleaned the crack, filled it with Smooth-On Iron Cement No. 1, put the 
rods across as shown in photo, and drew it together. This was done about two 
years ago, and it has been as good as new ever since. 

Smooth-On is a very useful article in a power plant and I would not think of 

being without it. 
Yours very truly, 
(Signed) A. L. HapEN, ENGINEER. 


Sold in Blue Label Cans for cold work; Gray Label for hot work. 
Send for our free Instruction Book. 
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Old joke No. 53, series K: “A camel can go 
eight days without taking a drink. But who 
wants to be a camel!” 


Variation: Most engineers are good fellows. 
But who wants to be an engineer! 


You may take it from one who knows, the 
engineers, by and large, are the hardest- 
worked and least-appreciated class of men. 


This is due entirely to ignorance—some 
ignorance on the part of the engineer himself 
and much ignorance on the part of the em- 
ployer and the public in general. 


The average employer thinks that the 
engineer is only a mechanic, a man who is 
called upon to use his muscles: more often 
than his intelligence. He does not realize 
that to generate power continuously and 
cheaply, and to get the best work possible 
out of a given equipment, require a man of 
much education, experience and intelligence. 


The general public seldom thinks of the 
engineer at all. 


What a pretty pickle indeed all of us 
would be in if the engineers and firemen 
were suddenly unable 
to do a tap of work 
some cold morning. 


Tobegin with, about 
everyone who did not 
Own a horse or an 
automobile would 
have to walk down to 
Work as no ears 
would be running. — 


_then, when the of- 
lice was finally 


w 
ENGINEERS 
JOB REALLY 
AMOUNTS TO 


reached there would be a stair-climbing stunt 
to perform because none of the elevators would 
be in service. 


Next, there would be no heat—without 
engineer and fireman, even the heating system 
would be useless. And with the mercury down 
around the freezing point this would be serious. 


‘In the mills and factories the hands would 
be compelled to take a day off, for without 
power to run the manufacturing machinery, 
the workmen would be helpless. 


Now, the engineer himself knows all this— 
it is an old, old story to him. But the public 
remains in blissful ignorance. 


The whole trouble is this: While the import- 
ance of mechanical power has grown enorm- 
ously, the public estimation or appreciation 
of this fact has grown hardly at all. 


It is up to the engineer to educate the public 
concerning himself and his work. He has ne- 
glected this too long as it is. The sooner he 
does it, the sooner will he come into his own. 


At one of its recent meetings the American 
Society of Mechanical Engineers came to the 
conclusion that the 
general public needs 
educating along all 
lines relating to.tech- 
nical matters and 
it has undertaken to 
supply the same. 


lt occurs to us that 
various operating en- 
gineering bodies can 
well take up work 
along similar lines. 
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Power System Cleveland Clitts lron Co. 


The Cleveland Cliffs Iron Co. is con- 
structing a hydro-electric power system 
which will serve all of its mines on the 
Marquette range, a district in which this 
corporation is the largest operator. The 
Carp River is being harnessed and about 
6000 kw. will eventually be developed. 
The project is the second of its kind 
upon which this company has embarked, 
the first having been on the Au Train 
River, and is one of the most important 
undertaken in upper Michigan. Much 
important preparatory work has been 
done with the installation of a large 
quantity of electrical machinery at the 
mines and shops, including motor-driven 
trams, hoists, pumps, compressors, tools, 
etc., the construction of transmission 
lines, and the establishment of two large 
central generating stations, equipped with 
steam turbines, which now furnish the 
power required and will later serve as 
auxiliaries to the hydro-electric plants. 


CONCRETE DAM 


The site chosen for the water-power 
station is a mile from the point at which 
the Carp River empties into Lake 
Superior, being located at the foot of 
Mt. Mesnard. The concrete dam now 
under construction is about four miles 
from the generating plant. Its spillway 
is 120 ft. long and 48 ft. high, and ‘se- 
cure protection against washouts has 
been provided by a curved retaining wall 
150 ft. long and 7 ft. wide, reénforced 
horizontally with old cables at the point 
where it joins the main spillway. 

The water will be carried to the wheels 
in a steel and stave pipe line 21,500 ft. 
in length, and 60 to 66 in. in diameter, 
8567 ft. being of lock-bar steel, 2233 ft. 
of welded steel and the remainder of 
wooden staves. A surge tank 16 ft. in 
diameter and 130 ft. high will be placed 
at the top of Mt. Mesnard; the available 
head is about 600 ft. At the power plant 
two 3000-kw. Allis-Chalmers hydraulic 
turbine units and three 1900-kilovolt-am- 


By C. A. Tupper 


General description of 
the power system which is 
now being installed for the 
operation of the various 
mines of the Cleveland 
Cliffs Iron Co. 

The system when com- 
pleted will consist of one 
large hydro-electric plant 
supplemented by two steam 
plants, each distributing 
current at 60,000 volts over 
an area of 40 square miles. 


volts, but, for the present, current, will be 
transmitted at 30,000 volts. It is expected 
to have the new plant in operation early 
next spring. 


TRANSMISSION LINE 


The transmission line under construc- 
tion, which consists of No. 2 B. & S. 
solid-copper cable carried on_ steel 
towers, will connect the Mt. Mesnard 
power house with the auxiliary and dis- 
tributing station already in sefvice at the 
Maas mine, Negaunee, which is in turn 
connected similarly with a plant of the 
same kind at the Princeton mine in the 
Swanzy district and with the Cleveland 
Cliffs properties in the Ishpeming and 
North Lake fields. Altogether the trans- 
mission system covers a territory of 


Fic. 2. 1500-kKw. TURBINE AT MAAS MINE PLANT 


pere transformers are being installed. 
The system is designed to carry 60,000 


Fic. 1. EXTERIOR VIEW OF Maas MINE PLANT, SHOWING CONDENSER 


40 square miles, and there will be a 
double circuit over the entire line. 


STEAM-TURBINE PLANT 


The steam-turbine plant at the Maas 
mine (see Fig. 1) is laid out in accord- 
ance with good engineering practice. The 
boiler room contains four 350-hp. Stirling 
boilers, with Murphy stokers, the fur- 
nace fronts being set out 7 ft. from the 
boiler fronts. This gives room for bins 
directly over the furnaces, which are 
supplied with slack coal by cars which 
run over the top of the bins and which 
are raised by a steam-hydraulic elevator. 
Induced draft is provided by a Sturtevant 
engine-driven fan, delivering the pro- 
ducts of combustion to a 25-ft. steel 
stack set inside the building on a cor- 
crete foundation. 
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ENGINE RooM 
In the engine room all the auxiliaries, 


‘except the exciter and switchboard, are 


placed beneath the concrete floor. The 
electric-generating apparatus consists of 
a 1500-kw. Allis-Chalmers steam-turbine 
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set, which delivers three-phase, 60-cycle 
current at a terminal pressure of 2300 
volts. The turbine receives steam at 
about 150 lb. pressure and exhausts at 
about 28 in. vacuum to an Allis-Chalmers 
condenser, of the barometric type, which 
consists of a 42-in. head provided with 
an air cooler, water distributor, spray 
plates and equalizing pipes. With this 
is operated a horizontal, double-acting, 
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rotative dry-air pump, with cylinders in 
tandem, protected by a water and air 
separator on the condenser head; also a 
motor-driven centrifugal pump for cir- 
culating the condensing water, and a 
small drain pump for automatically re- 
moving the condensation from the ex- 
haust piping. The latter pump, however, 
is used only in emergencies, as the ex- 
haust line is drained by a 3-in. pipe 
which runs down the shaft a vertical 
distance of 60 ft. and then turns up ver- 
tically for a distance of 17 ft. This au- 
tomatically seals the vacuum and allows 
any accumulated water to drop down the 
shaft, as shown in Fig. 3. A 10-in. 
motor-driven centrifugal pump lifts the 
water from the hotwell to the top of a 
cooling tower from which it is returned 
to the injection system after being cooled 
as falling spray. Approximately 3125 
gal. are used per minute. 


There is a completely equipped switch- 
board, and current is led from the bus- 
bars to three oil-insulated, water-cooled 
transformers having a capacity of 500 
kilovolt-amperes each, which step up 
from 2300 volts to 30,000 volts 
for transmission. As the transmission 
line will be operated when necessary at 
60,000 volts, the transformer secondary 
coils are so wound that they may be 
adapted to that voltage by changing the 
connections. 


In addition to the generating unit, the 
station at the Maas mine contains two 
steam hoists and a two-stage air com- 
pressor furnishing ‘4800 cu.ft. of free 
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air per minute. The Princeton station is 
similar to the Maas station. 

The work is being carried out under 
the supervision of O. D. McClure, resi- 
dent engineer for the company, and 
Viele, Blackwell & Buck, of New York, 
as consulting engineers. 


Locomobile vs. the Small Plant 
By G. A. GLICK 


The accompanying chart is compiled 
from a number of recent articles in vari- 
ous technical papers concerning the loco- 
mobile unit. The type of locomobile unit 
referred to in the present case is a tan- 
dem-compound engine mounted on top 
of the boiler, the high-pressure cylinder 
being set in the stack and the low-pres- 
sure cylinder in the steam dome. High- 
pressure steam is used and superheat in 
both cylinders. Superheating the steam 
between the high and low cylinders is 
one of the features of the engine. All 
the boiler and engine auxiliaries are me- 
chanically driven, and a high vacuum is 
used, the condenser usually being part 
of the unit. The engine is built in small 
sizes and some remarkable results are 
claimed, such as one indicated horse- 
power-hour on 10 pounds of steam, and 
one indicated horsepower-hour on 1.3 
pounds of coal. 


The advantages of the locomobile are 
that the stack temperature is low, the 
boiler and engine auxiliaries are me- 
chanically driven, all piping is very short, 
thus reducing radiation, and the super- 


| Hear in Coal 100 Per ¢ Cent | 


Boiler Pressure 100 lb. Gage—j 
Stack Temperature 500° F | 


| [ 
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| Gylinder Condensation 30 Per Cent 
Water Rate 45 lb. Hp-hr_| | | 


Back Pressure 147 


| 
T 
Boiler Radiation and 15.5 Per ‘Cent: 


| | Loss in Ash 3 5 Per cert. | GZ 
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2 |_ Temperature High Press. Steam 344°R Chirmey 20 Fer Cent | 
Superheat in High Press. Gyl.0 |] | 
| |Boiler House Auxiliaries 3.5 Per Cent | | 
| Pipe Radiation and Leakage 15 Per Cent. | | 
2 
© 100 | | 
| | Net Heat to Engine | 56 Per Cent. | | 
Thermal Loss 14 Per Cent. | | | | | | 
Lass in Exhaust 58.5 Per Cent. | 
0.8 0.5 } | | 
63 Net Work 3 Per Cent. | | | | | 
0 10 20 30 40 50 60 70 60 90 100 
Per Gent 
Distribution of Heat in Ordinary Plant 
| | | | | | | | 
ae | | | | in Coal 100 Fer Cent. | 
Boiler Pressure 170 ib. Gage | | | 
Stack Temperature Gage | | | | | Loss iin Ash 3. 5 Per Cent. | 
D __ Cylinder Condensation 0 | | Boiler Radiation and | Leakage /4 Per Cent. | Y 
Water Rate 10 Ib. per Hp-hr 
Back Pressure 28.5 Ib. | | Chimney | /4 Per Cent. | } | | 
Low ” Cyl. 361” | Boiler Auxiliaries 05 er Cert | | | 
| | | | | Net Heat to Engine 68 Per | | 
| Thermal Loss 0 Per Cent. || | | | 
Loss in Exhaust 56 Per Cent. var 
o 
| 4\Engine’ Friction | Per Cert. 2a | 
Net Work Per Cent. | | | | | | | 


20 30 40 50 60 


Per Cent 


Distribution of Heat in Locomobile Unit 


70 80 90 100 


HEAT DISTRIBUTION IN LOCOMOBILE UNIT COMPARED WITH THAT OF ORDINARY PLANT 


LI 
7 
— 
; 
NV 
d 
ga 
oF 
“a 
4 
a 
> 
4 
i 
aN 
i 
3 i 


42 


heat overcomes the cylinder condensa- 
tion. The very savings themselves help 
because they in turn cut down the size 
of the boiler and therefore the boiler 
radiation. 

Compared to this unit as described is 
the ordinary small plant of 100 horse- 
power, which usually runs noncondensing. 
The example may be in the other ex- 
treme, but many such plants exist. 


POWER 


The chart shows the heat losses in both 
types, and some comparison may be 
made of the magnitude of these losses. 

The locomobile has been in operation 
in Germany for some time and is a de- 
cided step toward advancement. Several 
features look dubious to steam prac- 
tice in this country; such as 625 degrees 
Fahrenheit initial temperature, and the 
high vacuum of 28.5 inches of mercury, 
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corresponding to 90 degrees Fahrenheit. 
The unit probably has some disad- 
vantages in the way of a _ better 
class of labor being required for op- 
eration and a better grade of oil for 
the cylinders; but if the actual saving 
in coal is reasonably near the figures 
here calculated, the unit would without 
doubt be a great saver in the cost of op- 
eration. 


Care of Belting in the Factory 


It is very important that a man operat- 
ing belt-driven machinery know how to 
properly glue, lace and cleam a belt; 
keeping it clean is a big factor in the 
life of a belt. There are many things 
that happen for which the operating man 
is blamed that are no faults of his, as 
there are many mistakes made in plac- 
ing machinery that will always cause 
belt troubles. However, it is always well 
to know where to look for them and a 
little forethought when ordering the ma- 
chinery set will often avoid many later 
troubles. 

One plant of which the writer had 
charge, had a muleshaft running a 


right-angle turn, with a 12-in. heavy. 


double belt 68 ft. in length. On account 
of its getting saturated with oil and the 
pulleys being too small, causing them to 
run at too high a speed on cast-iron 
bushings that stuck to the shaft because 
they heated so rapidly and requiring the 
oil to be kept running all the time, they 
caused all kinds of trouble and neces- 
sitated a shutdown of one entire depart- 
ment of the plant. This was rectified 
by taking off the 24-in. pulleys and using 
bronze bushings on two 48-in. wood pul- 
leys, thus reducing the speed from 360 
to 180 r.p.m. No more trouble was ex- 
perienced, and the oil could not reach the 
belt after the change. As a rule, most 
muleshafts are fitted with small pulleys, 
which is bad practice. 

Another poor arrangement was a line- 
shaft placed under a row of emery- 
wheel arbors employing 4-in. heavy 
double belts running at a speed of 2000 
r.p.m. with a 12-in. driver and a 4-in. 
driven pulley, the lengths of the belts 
being 6 ft. They gave considerable trouble 
until equipped with small tighteners and 
glued joints. Before the change a row 
of 20 of these kept a man busy lacing 
them nearly all the time, but they gave 
very little trouble after the change. 

If running an exhauster or blower or 
other high-speed machine and all of a 
sudden the belt slips to one side, it is 
necessary only to wrap a piece of cotton 
cloth about 1 in. wide for six or eight 
thicknesses around the crown of the pul- 
ley in the direction the belt runs. This 
should not be depended upon for lasting 
many days as it is only a means of sav- 
ing the belt at the proper time. 


By A. E. Derby 


Suggestions as to keep- 
ing, belts clean and remov- 
ing oil, the proper lacing 


and the use of belt dress- 
ing with simple directions 
for testing it. 


When a laced belt runs over to one 
side of the pulley, it may be turned over 
to run on the other side, and if this does 
not make it run on the center of the 
pulley the lacings should be taken out 
and one end of the belt cut at an angle, 
about 3% in. to every 4 in. of width, at 
the side to which it slips; then relace 
as shown in Fig. 1. Belts should never 
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Fic. 1. SHOWING PIECE TO BE TAKEN OUT 
TO PREVENT RUNNING TO ONE SIDE 


be allowed to run against sticks or rods 
to keep them in place; this destroys the 
edge by causing it to open up and be- 
come longer on that side. 

One cannot be too particular about 
keeping the belts clean, as it is safe to 
say that 99 per cent. of the factories are 
run without a moment spent in cleaning 


belts, while every week some time is al- 
lotted to cleaning the machinery which 
they run. 

To clean a leather belt take a stiff 
scrubbing brush with some benzine or 
gasoline and scrub vigorously on the run- 
ning side. Then scrape with a metal or 
hard-wood scraper and wipe thoroughly 
dry. Apply a little neatsfoot or castor 
oil to tone up the leather. A better way 
is to have a round tank made with a 
cover and a drip near the bottom; it 
should be large enough to accommodate 
the belts used in the factory, and deep 
enough to cover them when raised a 
little off the bottom. Fill to the top of 
the belts with benzine or gasoline and 
allow them to soak; then squeeze them 
between rollers or a press to force out 
all the grease, and finish as before men- 
tioned. 

By taking care of the old belts they 
can be cut up and made into smaller 
ones. They can be ripped square on a 
rip saw, but it is not necessary to use 
the best saw for this purpose; one of 
small diameter may be used and it only 
needs to run a little above the table 
over the thickness of the belt. 

When repairing belts do not fill them 
with iron rivets or hooks; use wood pegs, 
as they will cut up and not injure the 
tools used, and it is much easier to 
repair and make them over into smaller 
sizes. 

The best way to fasten belts is to glue 
them, and no stretchers are needed when 
the length plus the lap is known. Take 
a short board a little wider than the belt 
and nail both ends on the board with 
the lap square; have the belt off of the 
pulleys and then glue; leave it there 
until dry; then pull out the nails and the 
belt is ready. The lap should be made 
1% times the width of the belt; if the 
leather is old the lap should be twice 
the width of the belt. 

To have a rawhide lacing last, the 
holes should be in line with the 
joint of the belt and if the belt is 
heavy and running at high speed over 
small pulleys, a hinge joint should be 
employed. To lace a hinge joint, make 
two rows of holes 34 in. apart, with one 
hole less in the back row; start the lace 
in the center holes with the middle of 
the lace and go to both edges and re- 
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iurn. Every stitch should be turned 
through the belt joint; then finish in the 
center with a knot through a slit in the 
other end of the lace. (See Fig. 2.) 

Wire lacing is good, but it has its 
drawbacks as it breaks at the edges of 
the joint first, causing the end to stick 
out and being dangerous to those who 
handle it. It also requires considerable 
time to repair, it being necessary to take 
the belt away to the machine that pre- 
pares it for the wire. It should not be 
used where the belts are handled with 
the hands while in motion. There are 
many metal belt fasteners that are use- 
less for the same reasons, and they de- 
stroy the face of wooden pulleys and 
soon break the leather across the belt 
at the back of the fastener. 

When using tighteners or guide pul- 
leys always apply them to the slack side 
of the belt and near the driven pulley. 
An arrangement for adjustment should 
always be made at the heel of such pul- 
ley frames, as the least movement, in or 
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Fic. 2. METHOD OF LACING BELT 


out, up or down, will make a great dif- 
ference in the position of the belt on the 
driven pulley while running. 

The strongest part of the leather is 
near the flesh or the rough side of a 
belt, but it is best to run with the grain 
or hair side on the face of the pulley, 
because this side is liable to crack when 
Stretched after the belt has been in use 
some time; therefore, it is better to crimp 
than to stretch it. 

Keep the belts free from the accumu- 
lation of grease and dirt, especially with 
lubricating oils, and do not let them run 
until they are hard and brittle on the 
running surface before applying a good 
belt preservative. 

One should be careful as to the belt 
dressing used, as there are many on the 
“arket that are worthless. The points 
to be considered in belt dressings are 
‘nethening the life of the belt, keeping 
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a belt from slipping and the length of 
time it will last after being applied; does 
it pay to use it, and will it mix with 
the oil used about the machinery? First, 
to lengthen the life of a belt simply 
means keeping the belt clean, applying a 


_ preservative when the belt is seen to be 


getting hard; then use a dressing that 
is an oil and water repellent. Second, 
keeping a belt from slipping excessively 
is one of the hardest problems as a belt 
slips when the load is too great to be 
overcome by the adhesion of the belt in 
the condition that it is in and at the 
speed at which it is traveling. It is bet- 
ter to change the condition of the belt 
than to fill it with belt dressing. When 
the load is so great that the belt stands 
still and the driving pulley continues to 
revolve, it then burns the leather, and 
no amount of belt dressing will overcome 
such conditions. One must look else- 
where in order to have the belt per- 
form its duty. A belt too tight means 
bearing troubles; therefore, the belt man 
must be able to tell his employer where 
the trouble is; this means good belt run- 
ning in place of belt destruction. Third, 
as to how long a belt dressing will last 
after being applied may be judged from 
the following: Does it gather on the 
pulleys and belt in chunks and then fly 
about the room? This is the case in 
dusty and dirty places. Does it mix 
with the machine oil and become use- 
less by filling the belts with a compound 
of machine oil and belt dressing? Un- 
der these conditions does it pay to use 
it? Fourth, if it mixes with the oil 
used about the machinery it only in- 
creases the oily condition, which is the 
cause of most belts slipping when they 
are in line, not too locse and of the 
proper size to do the work required. 
Having experimented with belt dress- 
ings the writer found the following sim- 
ple tests to overcome a large amount 
of trouble and expense: Take a piece 
of clean tin, pour onto it a quantity of 
the dressing equal to the size of a quarter, 
place over a small fire and heat until 
it smokes. If there is any rosin present, 
it will show many small, bright spots on 
the tin as rosin will clean tin. Now take 
a small bottle, add about half and half 
of belt dressing and machine oil and 
see if the two readily mix. If they do 
not, shake well or heat together, and if 
they mix when heated allow them to cool 
and see if they separate. If the dress- 
ing is too thick to mix when cool, make 
it thin by heating and then mix, and if 
they do not separate while cooling it is 
safe to assume that the dressing will be 
useless on oily belts. Never allow any 
rosin to be used on leather belts, as it 
soon rots the leather at the lace holes 
and joints where the fiber of the leather 
is exposed and the rosin accumulates. 
Commercial belt dressings are used 
for making belts stick to the pulleys and 
to preserve the belt. The substances used 
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in manufacturing these preparations in- 
clude stearic acid, degras, rosin, castor 
oil and fish oil. Careful tests seem to 
indicate that the coefficient of friction is 
influenced directly by the absence of air 
or other substances between the belt 
and pulley, and that the best results are 
obtained when the belt is in direct contact 
with the pulley. 

In conclusion, it may be said that a 
good dressing should not decompose, be- 
come rancid with age, be influenced by 
moisture, dry up, nor cause the belt to 
stick to the pulley when idle, as though 
glued there and when starting pull off 
the surface pieces that expose the fiber; 
instead it should soften the pulley side 
of the belt, penetrate the fiber, leaving 
no film on the surface, and in addition 
lubricate and protect the fiber from 
crumbling. It should prevent the genera- 
tion of electricity by friction, and it 
should contain no mineral acids. A dress- 
ing fulfilling these specifications will not 
injure the belt and may be used with im- 
punity. 


The Purpose of O:]* 
By GeEorGE J. STOLL 


The primary purposes of oil are two- 
fold: (1) Cooling. (2) The forming of 
a film, the molecules of which move 
among themselves like an infinite num- 
ber of ball bearings to prevent the rub- 
bing of the bearing surfaces. All me- 
chanical motion produces heat. Heat in 
machinery produces uneven expansion 
with a resultant increase in friction. To 
keep the bearings cool is one of the im- 
portant functions of oils. 

For lubrication just the oil needed 
must be applied to the bearing. For in- 
stance, in the heavy, loose bearings there 
is great need for oil of high viscosity or 
body, because the thinner oil has a ten- 
dency to be pushed aside and will not 
cling tightly enough to the surface. To 
illustrate this point, consider a small 
circle within a larger one and touching 
it while spinning on its own center. The 
smaller circle represents the shaft, the 
larger the socket in which it runs. From 
this it may be seen that the tighter the 
bearing, the greater the surface on the 
shaft which touches the socket in its ro- 
tation. Thus on a loose bearing, where 
the circles are not so near the same size, 
there is more of a tendency to rub off 
the oil. On the tight bearing the op- 
posite condition is presented. An oil 
must be used that will be thin enough to 
get in between the close-fitting parts and 
still give satisfactory lubrication. For 
instance, dynamos or turbines have tight 
bearings, and must have an oil of com- 
paratively low viscosity. 

The question arises, What effect has 
fire test? For thé same viscosity, fire 
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tests vary with the different crudes. 
Why is it that Pennsylvania oil, having 
light gravity and viscosity, is often bet- 
ter than a Western lubricant of much 
higher viscosity and much heavier grav- 
ity? Conceive a bearing in motion—a 
small speck of dust or foreign matter, 
such as a little particle of waste, gets 
between the surfaces; it may be almost 
microscopic, yet it immediately produces 
great heat. A cheap oil of low fire test 
will tend to vaporize. The higher the 
fire test the slower the oil will vaporize, 
and a dynamo must have an oil that will 
not vaporize, but will remain there and 
cool the heated bearing immediately—an 
oil that will go to the spot. Were it not 
for just such troubles as this there would 
be little difficulty about proper lubrica- 
tion. The above principles may seem 
elementary, but their proper application 
may save many difficulties. Recently a 
salesman called upon a large manufac- 
turing concern, whose buyer said, “I 
take a pretty good oil; give me a good 
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oil of good body; I have been paying 18 
cents per gallon.” The salesman accord- 
ingly ordered a heavy, viscous engine 
oil to produce the body desired. He did 
not know anything about the conditions 
inside the plant. He merely took the 
man’s statement that he wanted body to 
the oil. That plant had very rapid-mov- 
ing machinery with tight, close bearings; 
therefore the oil was too heavy to get to 
the spot quickly and the result was disas- 
trous. He should have had light-bodied 
oil of an entirely different character. 
Both were the same price. On one the 
emphasis was placed on “viscosity,” on 
the other, “fire test.” 

Lubrication within the cylinder requires 
an oil that will atomize with the steam 
and get to the cylinder wall to produce 
lubrication around the piston head. For 
the purpose of assisting both in the 
atomizing and the lubrication—that is, to 


‘help the oil emulsify—animal oils as low 


in acid as possible are often used. Cyl- 
inder stock of about 600 degrees fire test, 
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as free as possible from any taint of 
tar and compounded properly with animal 
oils, is usually the best for ordinary wet 
steam, because it spreads better in this 
medium than does the mineral cylinder 
oil or the higher fire-test goods. Of 
course, in many instances where the ex- 
haust steam is used over, it is impos- 
sible to use a compounded oil. For the 
high pressures which have high heat it 
is usually desirable to use an oil of 
about 650 fire test unfiltered, free from 
tar, and any compounding must be done 
with great care, because poor compounds 
of animal oils are subject under high 
heat to be broken up into acids, as 
stearic acid, which will attack the walls 
of a cylinder and pit them seriously. 

It will now be apparent that the en- 
gineer has but a few elements to work 
with, but he can compound them in an al- 
most endless variety, though this must 
be done carefully. Not only must first- 
class stocks be used, but they must be 
carefully and intelligently applied. 


The Large Delray Boilers 


The discussion, of which this is an 
abstract, followed the presentation at the 
recent meeting of the Mechanical Engi- 
neers of a paper by Dr. D. S. Jacobus 
detailing tests conducted upon two boil-® 
ers of over 2300 hp. rated capacity each, 
at the Delray station of the Detroit Edi- 
son Co. The paper was abstracted in 
our issue of Dec. 5 and is available in 
its entirety in the Preceedings and Jour- 
nal of the society. The tests showed ef- 
ficiencies of over 80 per cent., and a sin- 
gle boiler furnishes steam for an 8000- 
kw. unit. 

R. D. Rice, of the General Electric Co., 
commented upon the absurdity of rating 
boilers by horsepower, and pointed out 
that the tests gave no indication of the 
comparative merits of the two stokers 
except so far as their efficiencies are 
concerned. The other items, such as 
ease of handling, smokeless combustion 
and cost of maintenance, which, to the 
mind of an engineer, are essential, do not 
come within the scope of the paper. 

The blowing off of 75,000 or 100,000 
lb. of steam into the atmosphere in the 
case of a sudden stoppage of the tur- 
bine is a serious matter, and in such in- 
Stallations means will have to be taken 
to protect the boiler by the immediate 
injection of a large amount of feed water 
in order to reduce the temperature. Tests 
with a flow meter have shown that a 
boiler can have its output reduced al- 
most to zero in a short time by the in- 
troduction of cold feed water, and these 
experiments indicate in the case of such 
large units the necessity of an arrange- 
ment for an accurately graduated feed 
following closely the demand for steam 
on the boiler, so that the disturbance by 
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the feed of the steam capacity of the 
boiler can be reduced to a minimum 
while maintaining a constant pressure. 

In these large units fluctuations in 
feed supply are likely to lead to large 
fluctuations in pressure when operated 
as single units. Furthermore, the 
stresses on the boiler due to expansion 
forces will be greatly reduced by the use 
of such graduated feed. 

R. E. DeWolf submitted some curves, 
the first of which, Fig. 1, shows that for the 
two boilers, built by the same company, 
from identically the same specifications, 
a considerable difference exists in the 
drop of pressure through the super- 
heater under the same working condi- 
tions. 

In Fig. 2 are shown the input and out- 
put in units of 1,000,000 B.t.u. for the 
boiler equipped with the Roney stoker; 
the points marked 2-4 and 5-6 include 
the period between tests and are, there- 
fore, at a somewhat lower efficiency. 

The same curve for the boiler equipped 
with the Taylor stoker is shown in Fig. 3. 
Here again the point including the per- 
iod between tests and the point 15, which 
includes 7% hours of banking, are be- 
low the curve. Fig. 4 shows the varia- 
tion in temperature of the flue gas with 


the rate at which the boiler is run; and 
Fig. 5 the relation between the percent- 
age of CO. and the rate at which the 
boiler is operating. 

In Fig. 6 is given the percentage of 
steam which is used by the boiler auxil- 
iaries; that is, the stoker engine and 
the turbine operating the fan for the 
Taylor stoker. The lower full line curve 
shows the steam used by the steam jets 
in the Roney stoker. The dotted curve 
is purely theoretical, being taken at 25 
per cent. of the Taylor curve, and is 
intended to indicate in a general way the 
loss of heat energy from the steam used 
by the stoker engine and the turbine for 
the Taylor stoker equipment. 

H. O. Pond, of Westinghouse, Church, 
Kerr & Co., who presented the paper in 
the absence of the author, showed a 
number of lantern slides from photo- 
graphs taken during erection, from which 
we have selected those shown in Figs. 
7 to 10, inclusive, as giving an idea of 
the magnitude of the work. 

He said that in a plant with less ex- 
cellent feed water the advisability of 
using such large units would be some- 
what questionable. The most striking 
point to him in the test was the small 
difference in efficiency (only about 6 per 
cent.) shown in a range of over 100 per 
cent. in capacity. With boilers showing 
such sustained efficiences it would seem 
advisable to run all the boilers all the 
time instead of banking many of them 
as in present practice. 

Prof. W. D. Ennis said that in a curious 
old autographic letter by James Watt, 
which he had recently seen, Watt refers 
to a “colossal” new boiler which he was 
then building which exposed 300 sq.ft. 


‘ 
i 
é 
| 
. 
nt 
€ 
; 
i 
+ 
i.» 
Hi | 
| 
«2 
as 
¥ 
| 4 | 
al 
; 
Ws 
| { 
" 
i 
} 
t% 


January 9, 1912 


of surface to the fire, whereas his larg- 
est previous boiler contained only 170 
sq.ft. The Delray boiler is not only big, 
it is efficient. A 75 per cent. running 
efficiency, including a lay-over period 
of seven hours, with a load varying from 
rating to double rating, means a great 
deal in power-station practice. With a 
turbine giving a brake horsepower on 
220 B.t.u. per minute and with a brake- 
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to-switchboard ratio of 1 to %, it means 
26,400 B.t.u. in fuel per kilowatt-hour, 
or about 1.9 lb. of coal. This economy 
was obtained, not at a 3- or 3.5-lb. evap- 
oration rate, but at one running as high 
as 7 |b. 

For a city power station the cost of 
land and buildings and interest thereon 
will be approximately in the inverse ratio 
of these evaporation rates. The big boiler 
is efficient commercially as well as ther- 
mally. 

In some respects, the operation was 
not remarkably economical; the loss to 
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Fic. 2. INPUT AND OUTPUT WITH RONEY 
STOKER 


the ashpit was not especially low, and it 
would have been a conspicuous item had 
the coal carried a greater percentage of 
ash. The flue-gas temperatures were not 
particularly low.. The ratios of heating 
to grate surface (as the latter were meas- 
ured) are 53 and 58%, certainly not ex- 
treme figures. The unaccounted-for 
(presumably radiation) loss was low, 
as should be expected with the low ratio 
of setting surface to the heat generated, 
which must prevail in a large boiler. 
‘his has a_ particularly important in- 
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fluence on the rate of heat transmission,’ 


because a comparatively slight radiation 
loss means a considerable reduction in 
the transmission factor, due to tempera- 
ture gradient through the heating sur- 
faces. 

The explanation for the high furnace 
efficiency lies in the form and dimensions 
of the furnace, which is exactly adapted 
to produce a thorough mixture and im- 
pingement of the gases. With the very 
low draft normally carried, stratification 
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must have been almost impossible. This 
is demonstrated by the composition of 
the gas, which shows a maximum of 0.5 
per cent. of CO, with the CO, ranging 
from 10.35 to 16.50 per cent. The loss 
of fuel heat due to the formation of CO 
was only 0.16 to 0.38 per cent. 

In the great majority of plants where 
a large excess of air seems to be the 
normal and almost inevitable condition 
of operation, the best percentage of CO, 
is the highest attainable. This does not 
hold for such advanced practice as Prof. 
Jacobus’ paper represents. The situa- 


Ss _ 


sss 


fo 2) 
oo 


| ae tt 1 T 
20 40 60 80 100 120 440 160 180 200 220 
Rating, Per Gent. POWER 


| 

| | 
T 

| 


Fic. 4. PER CENTS OF RATINGS WITH 
DIFFERENT FLUE-GAS TEMPERATURES 


tion then is somewhat as suggested by 
the curves in Fig. 11. As the air sup- 
ply decreases, the loss due to excess air 
(CO, loss) also decreases, but at some 
certain point, which may be different 
for every furnace and every condition of 
operation, the formation of CO begins 
to be an important offsetting factor. The 
air supply for the best efficiency is that 
determined by the minimum point of the 
combined curve. This point has been 
quite closely approximated in the tests 
reported in the paper. 
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H. De B. Parsons attributed the ex- 
cellent results obtained to the fact that 
the fire is so far from the heating sur- 
faces and the combustion chamber is so 
large that a thorough mixture of oxygen 
and fuel ean be maintained and com- 
bustion completed before the products 
are made to pass over the water sur- 
faces, the distance from the grate to the 
tubes being about three times that in 
ordinary boilers. 

The gas analyses show that the sur- 
plus air was only about 27 per cent. of 
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Fic. 5. PERCENTAGE OF CO, WITH 
Various RATINGS 


the theoretical amount, the quantity of 
air supplied per pound of coal being be- 
tween 14 and 14.5 lb. Under the con- 
ditions described in the paper, the theo- 
retical maximum efficiency attainable 
would have been about 87 per cent.; 
therefore, the efficiency ratio—that is, 
the ratio between the actual efficiency 
and the theoretical efficiency—was about 
89 per cent., which is truly a remark- 
able showing. 

Horace H. Esselstyn, of Westinghouse, 
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expected to have trouble with the brick- 
work of these large furnaces, and as 
Mr. Pond had shown the arch ultimately 
adopted he would show some of those 
tried out before it was determined upon. 
Fig. 12 shows the various arches tried 
with the Roney stokers, No. 4 being that 
used at the time of the test and No. 7 
that still working satisfactorily. Fig. 13 
shows how one of the arches came down. 

E. G. Bailey, of Boston, called at- 
tention to the lack of agreement in the 
tests of the fuel. Out of 26 tests of 
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“such analyses, there were only two cases 


where the ash reported by the Solvay 
laboratory was lower than that reported 
by the Babcock & Wilcox Co. From the 
average results of the two laboratories, 
the Solvay laboratory reported 1.39 per 
cent. higher ash an@ 300 less B.t.u. than 
the Babcock & Wilcox Co. On individual 
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samples the difference between the re- 
sults of the two laboratories ran as high 
as 3.40 per cent. ash and 929 B.t.u., or 
over 6 per cent. of the heating value. 
While no coal, even from the same 
mine, runs absolutely uniform, such vari- 


ations as these are so exceptional that - 


they cast doubt upon the accuracy of 
the sampling and analysis. Even the 
heat content, which is practically a con- 
stant for coal from a given mining dis- 
trict, varies 750 B.t.u., or 5 per cent. per 
pound of combustible, as determined by 
one of the laboratories, while the other 
reported results in which this factor 
varied 600 B.t.u., or 4 per cent. The 
variation in this factor as determined 
by the two laboratories from the same 
original sample showed variations of sim- 
ilar magnitude. 

The erratic variations in the ash indi- 
cate that sufficient care was not used in 
taking and working down the samples. 
Properly taken, duplicate samples should 
have checked in each individual instance 
within 0.50 per cent. of ash, and the 
average should have been within 0.10 
per cent. There are also other differ- 
ences in the volatiles, heating value and 
ultimate analyses that indicate greater 
variations in the laboratory work. 

A check is available on the ash by 
taking the weight of dry ash, as weighed 
from the boiler test, and correcting it 
for the percentage of combustible. The 
two laboratories agreed reasonably closely 
on the moisture and combustible deter- 
minations from the ash. 

The average net dry ash as determined 
by this method is 5.53 per cent. from Red 
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Jacket coal and 6.30 from the Milburn 
coal. While there is always some ash 
carried away by the escaping gases, it 
would probably be a small factor for 
this particular setting. If the average of 
6.90 ash, as determined by the Solvay 
laboratory, were correct, the ash carried 
away by the gases would be 20 per cent. 
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of combustion was below 20 Ib. per 
square foot of grate per hour, is 5.38 
per cent., while on the three tests hav- 
ing a rate of combustion of about 30 Ib. 
it was 6.62 per cent. The general con- 
clusion to be drawn from this is that the 
true average ash in the coal used was 
about % per cent. lower than the aver- 


SHOWING VIEWS OF THE BOILER UNDER CONSTRUCTION 


of the total ash, while the Babcock & 
Wilcox average of 5.71 per cent. corre- 
sponds to a loss of 3 per cent. from 
the grate. If any appreciable amount 
of ash were carried away by the draft it 
would be more pronounced on the test 


age of the two sets of laboratory deter- 
minations. 

The heating value per pound of com- 
bustible corrected for sulphur, as deter- 
mined in two laboratories, was about 3 
per cent. below the corresponding re- 


Fic. 10. TAYLoR STOKERS IN PLACE 


with the higher rate of combustion, but 
the plotting of these results fails to in- 
dicate any such relation. On the other 
hand, the weighed net ash on the six 
tests of Red Jacket coal, where the rate 


WITH BOILER FRONT REMOVED 


sults obtained by the United States Geo- 
logical Survey and the West Virginia 
Geological Survey. The latter results 
agreed closely with the work of other 
laboratories that have had their calorim- 
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eters and thermometers calibrated by the 
United States Bureau of Standards. 

The disagreement in the ultimate an- 
alysis as made in the different labora- 
tories indicates that very little confidence 
is to be placed in the heating values 
calculated from this analysis. The true 
heat value should be known. 
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Fic. 11. RELATION BETWEEN AIR SUPPLY 
AND THERMAL Loss 


W. F. M. Goss, dean of the University 
of Illinois, said that the relation between 
the evaporative efficiency and the rate 
of power developed was one which he 
had studied with care in its application 
to locomotive boilers. The decrease in 
efficiency accompanying an increased rate 
of driving is not only relatively less than 
that observed in boilers with which he is 
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Fic. 12. Various ARCHES TRIED WITH DeéLRAY BOILERS 


familiar, but is actually very small. This 
fact suggests the practicability of de- 
veloping the type of boiler under con- 
Sideration, for work at even higher rates 
than has yet been attempted. It appears 
Probable that by increasing the grate area 
or by altering the rate of combustion, 
this type of boiler may be made to evap- 
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orate 10 or 12 lb. of water per square 
foot of heating surface per hour, with an 
efficiency which will be well above 70 per 
cent. 

E. P. Dreyfus, of the Westinghouse 
Machine Co., recalled that the 10,000- 
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versity, said that the high results were 
entirely due to the method by which the 
furnace was handled, to the very high 
grade of coal used and to the remark- 
able control of the air supply. The re- 
sults of the flue-gas analyses in all these 


Fic. 13. FALLEN ARCH 


kw. turbine unit, described in the last 
issue of the society’s Transactions, re- 
quired 17,250 B.t.u. per kilowatt-hour at 
three-quarters load with a boiler effi- 
ciency of 75 per cent., the combined re- 
sults, including boiler losses, being 22,- 
000 B.t.u. In large plants using steam- 
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driven auxiliaries with their exhaust re- 
turned to the boiler, the increased con- 
sumption which they occasion is well 
within 5 per cent. He believed it safe to 
say that such a plant would run on 24,- 
000 B.t.u., or 2 lb. of coal per kilowatt- 
hour. 

Prof. R. C. Carpenter, of Cornell Uni- 
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tests show that they were run at just 
about the limit of CO.. 

John C. Parker, of the Parker Boiler 
Co., compared the present tests with 
those made by H. F. Stott at the Fifty- 
ninth St. station of the Interborough 
Rapid Transit Co., and reported to the 
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American Institute of Electrical Engi- 
neers four years ago. Taking the high- 
est test with the Taylor stoker and with 
nearly forty pounds of coal per square 
foot of grate, Mr. Stott would have had 
to increase his combustion efficiency 42 
per cent. to equal the results obtained 
at Detroit. 
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Fuel Economies in Factories 


In conducting the financial operations 
of a business, no one would think for a 
moment of dispensing with records of 
expenditures and income or would fail 
to provide a more or less elaborate cost 


system for distributing the expense over © 


the various parts of the apparatus used 
in production and for dividing the cost 
of the products into the different ele- 
ments that make it up. Cost information 
is worth as much as the possible saving 
in cost of production to which the in- 
formation leads. 


NECESSITY FOR HEAT ACCOUNTING 


There “an be no rational attempt made 
toward fuel economy in a given. system 
of manufacture using fuel, without a 
knowledge of the distribution of the heat 
of that fuel, though it is quite possible 
that the information may not be of suffi- 
cient value to warrant as complete a 
distribution of the expense of heat sup- 
ply or as elaborate a system of records 
as would be warranted in the case of 
labor or materials entering directly into 
the factory product. However, there can 
be no question as to the absolute neces- 
sity for some heat accounting to deter- 
mine the coal-heat charge to be at- 
tached to each individual process using 
heat and to show sources and quantities 
of utilizable waste heat, however simple 
the system of the accounting may be, 
nor can there be any doubt as to the 
increasing justification for more and more 
elaborate records as coal cost forms an 
increasing fraction of* the total cost of 
production. 


Four CLASSES OF SERVICE 


It may be assumed that in a factory 


fuel enters directly or indirectly into: 


four classes of services, all of which are 
essential to the making of the product, 
namely, power; factory heating in cold 
weather; factory lighting, and direct 
manufacturing processes, as_ heating, 
cooling, evaporating, condensing, melting 
and drying. 


The primary process in the use of 


heat is the making of steam on the 
one hand or the gasifying of coal 
on the other, and the direct loss en- 
countered in either of these processes 
is the first factor for measurement and 
record in the heat-accounting system. 
This first step of conversion may be had 
with an average efficiency of 65 to 75 
per cent. for the steam system, depend- 
ing on the coal, proper firing and the 
type of equipment; and an efficiency of 
from 75 to 85 per cent. for the gas sys- 
tem, showing a clear gain of about 10 per 
cent. for the gas system on the average 
for this first step, with, however, a 
limitation. This limitation is the inability 
of the producer to handle as wide a 


By Dr. Charles E. Luckef 


The author compares the 
advantages offered by steam 
and producer gas for the 
four uses for which heat is 
employed in industrial es- 
tablishments: Power, heat- 
ing, lighting and indus- 
trial processes; and finds a 
substantial balance in favor 
of the gas system when 
mantle light for weak gas 
and gas fired evaporators, 
concentrators, cookers, 
etc., shall be available. 


*Abstract of paper presented to the New 
— section of the American Chemical So- 
ciety. 

+Professor of mechanical engineering at Co- 
lumbia University. 


range of fuel with equal success to that 
attainable in the boiler. 

Steam once made is transmitted in 
pipes for short distances only, and under 
high pressure, with a constant heat loss 
for every foot and involving high main- 
tenance charges, on its way to engines 
for shaft power or electrical generation. 
Gas, however, may be transmitted at 
low pressufe over long distances to all 
the buildings of large establishments or 
to neighboring establishments or from 
a central gas-generating station dozens 
of miles distant through pipes, and trans- 
mitted cheaper than those required for 
steam and with almost no maintenance 
cost in comparison. This pipe-distribu- 
tion cost is the next item in the account- 
ing and, without setting down numerical 


_ values, is again plainly in favor of the 
gas system; it involves no heat loss 


whatsoever while the steam involves a 
large one and the pipe-maintenance costs 
are hardly comparable. 

The next step is the conversion into 
work in the engine of the heat carried 
by either the gas or the steam. Here 
the balance is again in favor of gas as 
the gas engine is a more efficient heat 
converter than the steam engine in the 
small sizes found in the average factory 
—and even in larger sizes also, though 
to a lesser degree. Few factories would 
find occasion to use engine units exceed- 
ing 1000 horsepower, which size, op- 
erated condensing, whether of the tur- 
bine or compound Corliss type, will yield 
thermal efficiencies less than 20 per cent., 
whereas if operated noncondensing these 
efficiencies would drop to at least 15 
per cent. 


A smaller steam-engine size of, say, 
100 horsepower, will be less efficient and 
the turbine would not be so good as the 
piston type, though the difference would 
not be so great. For this size the de- 
pendable efficiency would be about 15 per 
cent. when operated condensing and not 
over 10 per cent. when operated noncon- 
densing. A comparison of these effi- 
ciencies with the substantially constant 
thermal efficiency for the gas engine in 
all sizes, of 25 per cent., will indicate 
a margin in favor of the gas of at least 
5 per cent. over large steam engines 
condensing, 10 per cent. over the smaller 
condensing and the large noncondensing, 
and 15 per cent. over the small noncon- 
densing steam engines. 

If electricity is generated and trans- 
mitted for lighting or for use in electric 
motors, the efficiency of electrical gen- 
eration, transmission and reconversion to 
power and light is the same for both 
systems. 


EcoNomy OF INDIVIDUAL GAS ENGINES 


Another item not generally or suffi- 
ciently appreciated may be put on the 
credit side of the account in favor of gas 
and that is to set down small individual 
gas engines at the spot where power is 
required and transmit gas with practically 
no loss instead of generating electricity 
and transmitting it to electric motors with 
three losses. This would not only save 
the expense of the electrical equipment 
but would save all electrical losses, which 
are often considerable when the gen- 
erator and the motor work at unfavor- 
able loads. This is feasible and will 
give substantially the same efficiency of 
conversion as is obtainable in a single 
large central engine, a fact which es- 
pecially distinguishes the gas from the 
steam system. 

Concentration of small steam engines 
into a single large one always results in 
steam economy, a fact which has led to 
constant concentration of steam systems 
into larger and larger central generating 
units, so that steam may be regarded 
as a centralizing influence. The con- 
stancy of gas-engine efficiencies, on the 
contrary, in large or small sizes, must 
characterize the gas system as a decen- 
tralizing influence in the interests of 
economy. 


Factory LIGHTING 


Take next the question of factory light- 
ing, which may be electrical, with cur- 
rent supplied by either steam- or gas- 
driven generators, and which can be only 
electrical for steam-engine driven gen- 
erators but may be something else when 
gas is available. There is no good rea- 
son for assuming that mantle lights of 
fair brilliance and moderate gas con- 
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sumption cannot be produced to operate 
on weak producer gas for factory lighting 
and as soon as they become available— 
as they surely will when the demand 
becomes pressing enough—mantle gas 
lighting with producer gas will displace 
to a very large extent electric lighting 
in those establishments where the gas 
system is used for power and heat and 
gas transmission is substituted, at least 
in part, for electric. 


Factory HEATING 


Heating of buildings is almost uni- 
versally accomplished by means of 
steam- or water-heated radiating sur- 
faces at a temperature of about 200 de- 
grees Fahrenheit, and there is no good 
reason for changing the system. The 
preparation of this low-pressure steam or 
moderately high water can be done with 
equal efficiency by either the gas or the 
steam system in cold weather, though 
the latter again receives a credit charge 
for all the rest of the year when heat is 
not required. 

For example, if the exhaust steam 
from steam engines is used it must be at 
approximately atmospheric pressure to 
give a sufficiently high temperature, or 
live steam must be used either alone or 
added through reducing valves as make- 
up. In any case, the heat put into the 
heating system gives about 100 per cent. 
effect in the warming of buildings, es- 
pecially when drips are returned. This 
is also the case for the gas system as 
jacket-water heat and exhaust-gas heat 
can be combined for the same purpose 
and fresh gas drawn upon through 
thermostatic gas burners to supply any 
deficiency. 

By either method the effect is a full 
use of heat and 100 per cent. efficiency 
in the use of fresh supplies of heat in 
the warming of the building. During the 
time there is no building heat, which in 
New York City lasts for more than half 
the year, the waste heat of the steam 
engine is far in excess of that of the 
gas engines, especially if the former be 
noncondensing, as is usually the case 
where exhaust-steam heating systems are 
employed, so that, measured over the 
whole year, the gas system is again most 
favored. 


HEAT FOR MANUFACTURING PROCESSES 


There remains now to examine the 
Possibilities of credit or debit items for 
the two systems in applying the heat to 
the direct manufacturing processes, which 
for convenience may be divided into low- 
temperature heating and high-tempera- 
ture heating; the former includes most 
of the evaporating and drying processes 
and the latter the roasting, baking, melt- 
ing, ete. All low-temperature processes 
can be carried on by steam-jacketed 
Chainhers or by steam-coil apparatus 
Using live or exhaust steam, a fact which 
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has led to the design and mechanical 
perfection of many appliances now re- 
garded as standard and for which there 
is no gas-heated equivalent. 


There is no good reason why equiva- 
lent apparatus should not be quite as 
effectively designed, and with efficiencies 
over 90 per cent. for operation with gas 
burners, but, like the mantle light, the 
need is not strong enough to warrant 
their production. Such evaporators, con- 
centrators, cookers and driers as fall 
in this class will, when gas heated, offer 
still further simplification of piping and 
reduction of piping loss over their steam- 
heated equivalents and should be equally 
effective. 


High-temperature heating can be ac- 
complished only by oil, piped illuminat- 
ing gas or by independent coal fire with 
the steam factory system, while the gas 
system offers a possibility of the pro- 
ducer gas-fired furnace for practically 
all services, and with almost perfect tem- 
perature control, better by far than is 
possible with oil or coal, and it is more 
economical because both excess air and 
incomplete combustion can be eliminated. 


Thus, for the heating processes of 
manufacture the gas system offers the 
same high-temperature source of heat, a 
gas fire, for all, while the steam system 
requires fresh fuel for the high tem- 
peratures, accomplishing the low-tem- 
perature service with live or exhaust 
steam; the former is not an accom- 
plished fact simply because no one is 
yet prepared to sell gas-fired appliances 
to take the place of steam-heated 
ones. 


GAS AND STEAM SYSTEMS COMPARED 


Comparing gas and steam systems 
broadly by summarizing the preceding 
brief analysis, it appears that the self- 
contained factory plant may be much 
more economically operated by the 
former than by the latter for all the ser- 
vices of power, lighting, building and 
process heating. This is not all, for 
there is also in favor of the gas a sim- 
plicity in the heat-balance determination 
for the gas over the steam so great as 
to make it easier to keep the operat- 
ing economy nearer to the high pos- 
sibility by quick and easy determination 
of wastes. 

For example, by means of a central 
gas meter and as many individual dis- 
tributing meters as the separate con- 
sumptions of gas, the gas generated may 
be easily known, as well as its distribu- 
tion throughout the plant, by so simple a 
procedure as the reading of meter dials. 
Add to this recording calorimeters, and 
gas-meter readings can be reduced by 


‘one multiplication to heat consumed by 


each part of the system. With such a 
ready check on consumptions and losses, 
it is sure that heat accounting will be 
practised because the cost of the ac- 
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count will be small; therefore, the plant 
may be operated at somewhere near its 
good economy point. 


This is in most striking contrast to 
the case of the steam system, where the 
possible economy is not only less but 
where the realized economy is so much 
below its own maximum possibility sim- 
ply because of the difficulty of making 
the measurements necessary to a heat 
balance with reasonable accounting costs. 
In the first place, it is impossible to con- 
tinuously measure the heat supplied in 
steam because there is no reliable and 
cheap steam meter available; even if 
there were, the heat equivalent of a 
pound of steam constantly varies with 
feed-temperature steam, pressure and its 
wetness or superheat. 


Pipe-line losses can be determined only 
by collecting and weighing drips; steam 
consumption of the various appliances 
and its heat equivalent are a matter of 
recording meters, steam calorimeters, 
thermometers, pressure gages and auto- 
matic water weighers. To keep up all 
the instruments of this sort that would be 
needed would in most cases cost more 
than the information would be worth. 


Why is it, in view of both the higher 
possible economies of the self-contained 
gas-factory system for the four classes 
of factory service and the corresponding- 
ly easier and cheaper fuel accounting 
that would follow its use, that there is 
to be found no such system in use? The 
answer is as complex as a detailed study 
of the systems, but a few facts stand 
out prominently. First, the inertia of the 
human mind, which resists the mental 
effort necessary to bring about a change 
when things seem to be running fairly 
well in the older way. There is always 
a latent suspicion that the new thing may 
not work, however clear it is, put on 
paper, and even if the manager is con- 
vinced, his board of directors are or- 
dinarily incapable of thinking of any- 
thing but the factory’s past performance, 
however willing they may be to-deal in 
the fixtures of stocks and bonds. 

So far in this particular case there 
has been some good reason for suspicion, 
not of the scientific and engineering pos- 
sibilities, but of the business expediency 
of a general change because of the lack 
of standardization or mechanical perfec- 
tion of some of the needed appliances, 
There are no producer-gas mantles for 
lighting, no gas-fired evaporators, con- 
centrators or driers, and, most important 
of all, there is no universal gas pro- 


ducer capable of economically using any 


available solid fuel. 


The gas-appliance makers should get 
to work on the problem of adapting ap- 
paratus for all the manifold services of 
lighting and heating to the use of weak 
producer gas and chemists and engineers 
should try to solve the gas-producer 
problem. 
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Electrical Department 


Conducted to be of service to the men in charge of electrical equipment in the power house 


Repairing Induction Motor 
Winding 
By R. H. FENKHAUSEN 
REWINDING STATORS 


The simplest form of stator coil and 
the one in most common use by builders 
of motors for industrial service is known 
as the diamond-shaped coil. The pres- 
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Fic. 1. A DIAMOND COIL 


ent article describes the operations re- 
quired in the winding of a set of these 
coils. Before taking up the various 
processes in detail, I think it advisable 
to describe briefly a few of the more 
important factors governing the shape of 
this type of coil, for the benefit of the 
repair man who may be called upon to 
design a form for the coils without the 
assistance afforded by a sample coil. Of 
course, it seldom occurs that a winding 
is so completely destroyed that the 
original coil shape cannot be determined, 
but occasionally the winding is removed 
by a helper who neglects his instruc- 
tions to preserve the shape of one coil, 
leaving the repair man no information 
other than the size of wire and number 
of turns. 

Fig. 1 shows a diamond-shaped coil 
with the different parts named and Fig. 
2 two coils in place on the stator of a 
motor, illustrating how each coil oce 


cupies the lower half of one slot and the 
upper half of another several slots away. 
The magnetizing power of a coil is di- 
rectly proportional to the current it 
“carries” and the number of turns it 
contains, and is independent of the 
length of turn. It therefore follows that 
the shorter the turns the less copper 
will be required, and consequently the 
lower the resistance and less the loss 
in the winding. An inspection of Fig. 1 
shows that the coil is a great deal longer 
than is necessary to inclose the iron, 
but this excess length is required in 
order that all the coils of the set may 
clear one another. The part of the coil 
lying outside the slot is practically idle 
wire, and is known as the “end connec- 
tions.” This term must not be confused 
with the “cross-connections” between dif-_ 


Fic. 2. Two CoiLts IN POosITION 


ferent groups of coils and the different 
coils of one group. 


Coit PiTcH 


The length of the end connection is 
largely governed by the number of teeth 
spanned by the coil. This is called the 
“pitch” of the coil. The “full” pitch is 
equal to the number of teeth in the stator 
divided by the number of poles. In 
practice, however, the coil pitch is usual- 
ly less than the “full” pitch; such a 
pitch is called a “fractional” pitch. For 
example: The stator shown in Fig. 2 has 
72 slots and teeth and is wound for six 


poles. The full pitch, therefore, is B 


= 12, and a full-pitch coil would span 
12 teeth, lying in slots 1 and 13. The 
coils shown only span eight teeth and 
lie in slots Nos. 1 and 9, which is only 
two-thirds of the full pitch. 

The fractional pitch has the disad- 
vantage that the magnetizing current 
required with a given number of turns 
is greater than it would be with full 
pitch. This increase, however, is not 
proportional to the decrease in pitch; a 
two-thirds pitch, as shown in Fig. 2, 
only results in a comparatively small 
increase in magnetizing current. 

The disadvantage just mentioned is 
Over-balanced many times by the numer- 
ous advantages obtained by the use of a 
fractional pitch. The more important 
advantages are as follows: 

(1) Ease of repair owing to the 
smaller number of coils which must be 
raised to permit a defective coil to be 
removed for repairs. This advantage is 
especially marked in high-speed or low- 
frequency motors having few poles and 
consequently large coil pitches. 

(2) Better ventilation, owing to the 
air space left between the end connec- 
tions. If the distance E, Fig. 3, be kept 


iy 


Fic. 3. EFFECT OF CoiL PITCH ON 
ANGULARITY OF ENDS 


the same, the angle formed by the end 
connections will be more acute with the 
fractional pitch, as at a, than with the 
full pitch, as at b, and therefore the 
coils will be separated by an air space 
as shown. 

(3) Less insulation is required on the 
end connections, owing to the pressure 
of the air space previously mentioned, 
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(4) Less copper is required, owing to 
the decreased length of end connections. 

(5) Improved efficiency of the motor 
due to the decrease in copper and hence 
in the resistance loss in the winding. 
This will usually counter-balance the in- 
creased magnetizing current required. 

(6) In practice the distance E (Fig. 
3) to which the coils project beyond the 
core will be decreased, because the gain 
in space between coils will be greater 
than is necessary for adequate ventila- 
tion and insulation. By making E less, 
the end connections and copper loss are 
further decreased. 


‘ 


y 
Fic. 4 


(7) Shortening that part of the coil 
which projects beyond the core renders 
the end connections less liable to dam- 
age by magnetic reactions such as are 
caused by severe short-circuits or heavy 
overloads, and the entire motor may be 
made shorter, resulting in a saving of 
material. 


SHAPE OF END CONNECTIONS 


The diamond-coil winding is in effect 
a two-layer winding, as the lower “sides” 
of the coils form one layer and the up- 
per “sides” another. As the thickness 
of the coils is the same in both cases, 
a little consideration will show that the 
air space between the coil sides lying 
in the tops of the slots is less than that 
between the coil sides in the bottoms of 
the slots, which lie on a circle of larger 
diameter. The angular distance between 
the sides or straight parts of the coils 
must, of course, always equal the thick- 
ness of the teeth but the space between 
the end connections is governed by the 
angle which they form. The more acute 
this angle is, the more space there is 
between coils. 

The factors affected by this angle were 
fully discussed with fractional pitch and 
should be carefully noted before de- 
ciding on the angle to be used. The cir- 
cumference of the inner diameter of each 
layer of coils (radii R, and R., Fig. 4) 
should be measured and divided by the 
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total number of coils. The coil angle 
which it is proposed to use should then 
be laid out to scale accurately, as shown 
in Fig. 5, and the distance t determined. 
by measurement. If this distance is less 
than the number obtained by dividing 
the circumference by the number of coils, 
there will be a space between the end 
connections equal to the difference be- 
tween the two measurements. If the dis- 
tance ¢ is greater, however, the angle A 
must be made more acute, because the 
coils cannot be placed in the slots with 
the end connections side by side; they 
will pile up on one another. If the angle 


ric. 5 


A is such that there will be space be- 
tween the coil sides in the inner layer 
(smaller circle) there will be a slightly 
larger space between the coil sides of 
the outer layer, but as a rule this differ- 
ence is so slight as to be negligible. 

On stators of small diameter and few 
poles, however, the difference between 
the diameters of the inner and outer coil 
circles is a large enough proportion of 
the stator diameter to render it impos- 
sible to design a coil having the same 
angle of end connections in ‘both layers, 
especially when the long pitch due to 
the few poles is considered. In such cases 
it becomes necessary to calculate the 
angle for each layer separately, and an 
unsymmetrical coil results; this is no 
disadvantage for a form-wound coil, 
however. 


LENGTH OF COIL SIDES 


The two straight portions of each coil 
lying inside the slots, called the “sides,” 
are usually made of the same length, but 
the coils will fall into place more easily if 
the inner “side” (the one which is put 
in the slot last) is made longer than 
the other “side” by an amount equal to 
twice the thickness ¢ (Fig. 5). This 
wil! allow the last few coils of the wind- 
ing, which always are the most trouble- 
some, to be inserted much more easily, 
because the under “side” of the coil will 
pass under and through the upper “sides” 


51 


of the other coils without raising them 
out of the slots any more than enough 
to clear the height of the coil. 


MAKING THE FORM 


A consideration of the preceding ex- 
planations shoyld enable the reader to 
decide on the exact coil proportions re- 
quired, and even if a sample coil be at 
hand for a guide, it will be to the read- 
er’s advantage to check up his coil for 
the sake of future jobs when he may not 
be so fortunate. 

The laying out of a diamond coil ap- 
pears very simple and it was once the 
writer’s misfortune to lay out a form 
with this delusion in mind, resulting in 
a beautiful-looking set of coils which, 
alas, went into the scrap copper box be- 
cause they would fit nowhere else, owing 
to the hastily designed end connections. 

The form must be made of some hard, 
non-warping wood, preferably _ teak. 
Lignum vite is also excellent, but, owing 
to the cost of working it, should not be 
used except for a form likely to receive 
a great deal of use. Two pieces of 
wood will be required, each about % in. 
thicker than the height of the coil and 
as wide as its extreme width. The length 
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Fic. 6. LAYING Out CoiL FoRM 


must exceed the extreme length of the 
coil by about an inch, all dimensions 
being taken with the coil flattened out. 
The pieces of wood must be surfaced 
off perfectly true and parallel on the 
edges, after which the exact dimensions 
of the coil must be laid out on them with 
a sharp pencil, as shown in Fig. 6, which 
also shows the pieces to be cut out of 
the corners. The form may then be cut 
out, preferably on a band saw, to insure 
square edges, and the pieces sawed out 
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must be preserved, as they may be re- 
quired later. All edges of the form must 
be sandpapered dead smooth and the 
corners at X, X in Fig. 6 slightly rounded 
to prevent damage to the cotton cover- 
ing on the wire. As the wire tends to 
sink into the wood at these corners, due 
to the tension employed in winding, the 
shape of the form will be gradually 
changed; therefore, when the number of 
coils to be made will warrant the ad- 
ditional expense, pieces of fiber should 
be inserted at these points, as shown in 
Fig. 6. 


PRODUCING THE COIL OFFSET 


When the coils are in place in the 
motor it is desirable that there be an air 


----Offset 
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drilled for the purpose, and as more or 
less hammering will be necessary dur- 
ing the subsequent winding and shaping 
of the coils, it is advisable to drill the 
holes large enough to take bushings 
made of brass tubing of ™% in, inside 
diameter. These bushings must be a 
tight fit in one half of the form and a 
close sliding fit in the other half. A 
third bushing should be inserted at the 
exact center of gravity of the form. to 
serve as a bearing for the mandrel upon 
which it will revolve during the winding 
of the coil. 

Two hacksaw cuts must be made on 
each side of the form about % in. from 
the ends of the straight parts of the 
coil. These sawcuts are to permit the 
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space between the top and bottom layers 
of end connections for ventilation and 
improved insulation where the coils cross 
each other. This air space is obtained 
by giving an offset to the twists in the 
end connections; this offset is shown in 
Fig. 7; it is obtained by inserting a 
piece of fiber between the two halves 
of the form. The thickness of this sheet 
of fiber ranges from % in. for the coil of 
a 2-hp. motor to 3% in. for a coil for a 
50-hp. motor, 4 in. being a good aver- 
age for motors of 5 to 20 horsepower. 

In order that the coil may be removed 
from the form it is necessary that the 
fiber sheet be in halves, and each half 
attached to half of the form, as shown in 
Fig. 8. The sheet should be cut to the 
same length as the form but should ex- 
ceed the width of the form by about ™% 
in. in order that a small ledge will be 
formed on which the coil may be wound. 
The form must next be lined up so that 
the edges will stand open enough to ad- 
mit the wire to be used, as shown in 
Fig. 9, and firmly clamped in this posi- 
tion at both ends. 


BUSHINGS, ETc. 


The form must be held together by 
two %-in. bolts closely fitting the holes 


binding wires, which hold the coil in 
shape after its removal from the form, 
to be inserted under the wire. 

A small fiber clamp held by a wood 
screw and copper burr must be attached 
to the form to hold the beginning end 
of the wire in each coil. This clamp 
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must be on the end of the form corre- 
sponding to the terminal end of the coil, 
and where right- and left-hand coils are 
used in the same motor the clamp must 
be transferred to the opposite end, after 
half the number of coils is wound, as 
shown in Fig. 10. 

When the coils are symmetrical, it is 
immaterial to which side of the form the 
clamp is attached, but when an unsym- 
metrical coil is to be wound the clamp 
must be fastened to the side of the form 
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having the longest straight portion or 
coil “side.” 

The end to which the clamp is fast- 

ened determines the “hand” of the coil, 
the side to which it is fastened governs 
the location of the splice between ele- 
ments of a coil, as will be described 
later. 
The bushings, sawcuts, clamp and 
other details are clearly shown in Fig. 
8, a close examination of which is ad- 
visable before proceeding to make a 
form. 


UsE OF CORNER BLOCKS 


The small form shown at the rear left 
of Fig. 8 is fitted with small corner 
blocks at each end which are missing 
in the other forms shown. These blocks 
may be made out of the pieces sawed out 
of the corners of the form, which were 
put aside, and their use will greatly 
facilitate the winding of small coils hav- 
ing relatively many turns of fine wire. 

The use of corner blocks is recom- 


‘mended for all forms using wire smaller 


than No. 14 and requiring more than 
seven turns per layer. When heavier 
wire and fewer turns are required, the 
cotton insulation is liable to abrasion, 
owing to the difficulty of forcing the com- 
paratively stiff wire into the narrow slots 
between the form and the corner blocks. 

As the corner blocks give the proper 
twist to the V-shaped ends of the coil, 
their omission necessitates the formation 
of this twist by other means. The sim- 
plest method is to wind the coil rather 
loosely and press each turn into approxi- 
mate shape at the twist with the thumb. 
After all the turns are on the form the 
accumulated slack may be worked toward 
the ends of the coil by means of a 
small fiber block and a mallet. 

Beginning at the middle of the coil 
“sides” and working toward the ends the 
coil is gently driven into shape against 
the edges of the form. After one or 
two practice coils have been wound, the 
proper tension to give during the winding 
operation will be determined easily, and 
once the knack is caught it will be found 
that twice as many coils can be wound 
in a given time without corner blocks as 
with them. 


“To a large extent,” said Frank W. 
Smith, secretary of the United Electric 
Light & Power Co., of New York City, 
“the prosperity that you and I enjoy is 
due to the passing of individualism and 
to the present-day spirit of codperation. 
Without organization, the best effort 
is not possible of attainment. It means 
betterment for you individually and col- 
lectively; it means improved conditions, 
greater success and a sure future for 
your company; for, without a loyal force 
‘laboring together with others for a come 
mon end,’ great success and prosperity 
to any business enterprise must fail.” 
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Power Department 


Worth-while gas-engine and producer information treated in a way that can be of practical use 


A German Peat Gas Power 
Plant 
By PAuL C. PERCY 


At the East German Exhibition which 
was held some time ago at Posen, a 


& 


crank construction is followed instead 
of the old German center-crank form. 
Ignition is effected by means of the oscil- 
lating type of magneto and make-and- 
break igniters tripped by linkage from 
the magneto shafts. An individual mag- 


Fic. 1. GoRLITZER 300-HP. PEAT-GAS ENGINE 


complete peat-gas power plant in full 
operation attracted a great deal of atten- 
tion. The producer was the Heinz ap- 
paratus, described last June in POWER, 
and the engine was a horizontal single- 
cylinder, double-acting machine, de- 
signed especially to work on the variable 
quality of gas characteristic of peat gasi- 
fication. 

Fig. 1 is a view of the engine in the 
exhibition hall. As the picture clearly 
indicates, the engine is very “stockily” 
built. This construction, together with a 
relatively moderate compression pressure, 
is employed in order that, even with the 
high explosion pressures produced by 
especially “snappy” gas, the parts sub- 
jected to the explosion stresses may have 
a margin of safety. The inlet and ex- 
haust valves of one end of the cylinder 
ire operated from a single eccentric on 
‘he layshaft (the engine works on the 
‘Our-stroke cycle), an arrangement now 
“te common. It will be noted that 

American practice of using side- 


neto is provided for each combustion 
chamber. 

The engine is rated at 300 hp. and was 
used to drive an electric generator which 
supplied current throughout the exhibi- 
tion hall. 

Fig. 2 is a sectional view of the pro- 
ducer outfit, The gas generator may 
be considered as in the down-draft class, 
but differs in several important respects 
from the ordinary down-draft type in 
general use. The air is taken from the 
pit beneath it, which also contains the 
scrubber water and the gas-delivery pipe 
D. Part of the air is drawn through the 
pipe A and the superheater B into the 
upper part of the fuel column, whence 
it must travel down through the fuel 
bed in order to reach the gas outlet be- 
low. The remainder of the air ascends 
through the space between the outer and 
the inner shells of the generator, absorb- 
ing radiant heat, and under normal con- 
ditions it enters, through the valve C 
at the base of the purge pipe F, the 
combustion chamber above the fuel bed. 

Gasification of the fuel takes place in 
one direction only, and the gas is with- 
drawn from the center of the combustion 
chamber below. The air, instead of 
traveling along the walls of the gen- 
erator, is forced to enter the inner strata 
of the fuel bed. The heavy gases pro- 
duced in the upper layers of the fuel 
bed are forced to pass through the in- 
candescent zone below, where they are 
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split up and converted into light and 
permanent gases. 

If the water content of the peat ex- 
ceeds certain limits, somewhere around 
40 per cent., an auxiliary process is em- 
ployed temporarily by starting a second 
combustion zone near the top of the fuel 
bed. This is done, by opening the pipe F 


Fic. 3. THE CHARGING FLOOR 


and the auxiliary air-inlet valve E, as 
soon as the attendant notes that the fire 
on top of the fuel column is disappear- 
ing. The valve C then closes automatical- 
ly and the air which is preheated in the 
space between the shells enters the fuel 
bed directly through the valve E. Thus 
combustion is started at the level of E 
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resumed. By the temporary employment 
of this expedient, fuels of very high 
water content can be gasified. Of course, 
there is a moisture limit, for in peat 
containing 80 per cent. of water the 20 
per cent. of combustible would be only 
sufficient to vaporize the water and no 
combustible gas could be produced. With 
the auxiliary process the consumption of 
fuel per horsepower-hour becomes some- 
what greater than normal, but the op- 
eration is very simple and free from 
troubles. 

In this producer all the gases emanat- 
ing from the scrubber water are drawn 
up with the air into the combustion 
chamber and destroyed. The gas pro- 
duced is very clean. 

Fig. 3 is a view of the charging floor 
of the producer exhibited at Posen. The 
simplicity and cleanliness are obvious 
from the picture. The producer. and en- 
gine were built by the Gérlitzer Machine 
Works, GGrlitz, Germany. 


LETTERS 
What Caused the Explosion? 


The accompanying picture gives a view 
of an automobile engine that was 
wrecked by the bursting of the front cyl- 
inder. This was a four-cylinder en- 
gine of about 35 hp. and had been in 


WHAT CAUSED THE EXPLOSION ? 


both ways, the up-draft being provided 
by the pipe F serving as a chimney and 
the down-draft by the suction of the en- 
gine. As soon as incandescence is re- 
established on top of the fuel bed the 
purge pipe F is closed off and the valve 
E shut; the normal process is thereby 


excellent working order. The car had 
not been taken out of the garage for 
three or four days before the explosion, 
and it can hardly be supposed that any- 
one could have tampered with the en- 
gine. As can be seen, the front cylinder 
is literally blown to pieces; the cylin- 
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ders being cast in pairs, No. 2 cylinder 
was broken from the crank case. A 
piece of casting was blown practically 
through the radiator, a large piece of 
casting was blown through the. right- 
hand mudguard, the wind shield was 
shattered, and the bottom half of the 
crank case was broken into a hundred 
or more pieces. 

When the engine was started up there 
was no one present except the man 
who started it, and he was perfectly 
familiar with it. His only explanation 
of the accident is that he attempted to 
start the engine as usual and only made 
a couple of turns of the crank when the 
explosion occurred. 

I can offer no solution of the acci- 
dent, nor has anyone who -as iooked at 
the engine. I would like to have other 
readers give their opinions as to the 
cause of the explosion. The gasoline 
tank contained some ten or twelve gal- 
lons of gasoline when the explosion oc- 
curred, but it was not ignited. Most of 
the remaining gasoline was used in an- 
other four-cylinder engine without giv- 
ing any indication of unusually explosive 
qualities, although from the results of 
the explosion one would think that a 
few sticks of dynamite had been put 
into the front cylinder and then fired. 

L. EARLE BROWNE. 

Roundup, Mont. 


Was It Too Early Igniter 
Timing? 

While operating a 10-hp. horizontal 
gasoline engine in Canada last summer, I 
had a peculiar experience. I started up 
the engine one morning and when it 
had made a few explosions and got fairly 
well started, turned the ignition timer to 
the running position, giving early igni- 
tion. When I did so the engine was prac- 
tically wrecked, the base being diagonal- 
ly broken on each side and two 3%-in. 
studs at the head end, holding the base 
to the sub-base, being sheared off. The 
crank end of the cylinder, with half of 
the base, was raised, thereby bending 
the connecting-rod and cracking a tri- 
angular piece out of the piston. The 
valve and igniter settings were correct; 
I had gone over them shortly before 
Starting up. 

Clamps were put on each side of the 
base, the piston inverted until a new 
one could be obtained, and the engine 
adjusted and operated a week while I 
was there with fairly good satisfaction. 

I would like to know if any other 
reader has had the same experience or if 
anyone can account for the wreck, ex- 
cept by saying that the maximum ex- 
plosive force occurred exactly on dead 
center and there was not enough mo- 
mentum to carry the flywheel over, so 
the weakest part gave way. 

R. E. WALL. 

Beloit, Wis. 
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Refrigeration Department 


Principles and operation of ice-making and refrigerating plant and machinery 


Compressor Water Jackets* 
By Epwarp N. FRIEDMANN 


It is certainly of interest to know what 
influence the water jacket exerts and to 
know the conditions under which it is 
most useful; also whether it were best 
at times not to use the jacket. What I 
would like to see established is some 
simple rules showing the operating en- 
gineer that under certain conditions it is 
best to run all the water he can through 
the jackets, and, of course, at the lowest 
temperature available; also, under what 
conditions he should stop the flow of 
water to the jacket. 

While investigating this problem, not 
having access to an experimental plant, 
I was limited for data to the reports of 
tests made at the works of the York 
Manufacturing Co., York, Penn., and of 
the Eastman Kodak tests. In reading the 
discussions and claims of the participants 
in these tests, following their completion, 
it may be seen that the manipulation of 
the water jacket was one of the bones 
of contention, but ever since those tests, 
now several years ago, the matter has 
rested so far as data were concerned, 
and no additional facts have been es- 
tablished or published to my knowledge, 
and I must, therefore, confine my ob- 
servations to the material then avail- 
able. 

While studying the data mentioned, I 
found that certain conditions affected 
the use of the water jacket differently 
in the single-acting and the double-act- 
ing compressor, making the influence of 
the water jacket favorable or unfavor- 
able, according to circumstances. 

In a double-acting compressor, during 
each stroke, there is suction on one side 
of the piston and compression on the 
other, while in the single-acting com- 
Pressor, during the up stroke, there is 
suction on the bottom and compression 
at the top; but on the down stroke only 
gas passes from the under side of the 
piston to the top, without either suction 
or compression. During this down stroke, 
which may be called the “intermediate” 
stroke for want of a better expression, 
cooling or heating takes place according 
to whether the mean temperature of the 
jacket water is below or above the tem- 
perature of the ammonia inside of the 
compressor. Since there is no intermedi- 
ate stroke in the double-acting compres- 


.@xcerpts from paper read at the New 


rk meeting of the American Society 
Refrigerating Engineers. 


sor, no such cooling or heating can take 
place. 

Now, if the mean temperature of the 
jacket water were above that of the am- 
monia, the result, of course, would be 
a rise in the temperature of the am- 
monia, and this, in my opinion, was the 
case at the Eastman Kodak test No. 3, 
resulting in a loss. By stopping the 
water circulation this loss was avoided, 
entirely in accordance with the result of 
the test for capacity. 

If this line of reasoning is correct, 
the following rules suggest themselves: 

1. Run plenty of water, at as low a 
temperature as available, through the 
water jacket, in order to maintain a low 
mean temperature in the jacket. 

2. Since the larger the diameter of 
compressor the smaller the amount of 
inside superheat (meaning the heat im- 
parted to the gas by the cylinder walls) 
the greater is the chance to heat the am- 
monia by the jacket water. It is at times, 
for instance in summer, best not to use 
the water jacket on large compressors, 
say of 18 to 24 in. in diameter, but to 
use liquid ammonia injection instead. In 
the case of smaller compressors, say 12 
in. and less in diameter, I consider the 
water jacket a very good thing, effecting 
a greater cooling than is possible in the 
double-acting compressor not having this 
intermediate stroke. 

As an illustration, consider the follow- 
ing three examples, taken from tests of 
a York single-acting compressor: 


Test No. 1 


Test made by York Manufacturing Co. 
on machine having two 12!4x18-in. sin- 
gle-acting vertical compressors: 

Ammonia discharge temperature, 213 
deg. F. 

Ammonia suction temperature, 19 deg. F. 

Temperature at end of suction stroke, 
72 deg. F. ; 

Mean temperature of jacket water, 63 
deg. F. 

Temperature difference between jacket 
water and ammonia, 9 deg. F. 

Inner surface of compressors and 
heads equals 11 sq.ft. 


11 x 9 = 99 
hence the cooling accomplished during 
the intermediate stroke was 99 B.t.u. per 
minute, In this case the water jacket was 
beneficial to the extent indicated. 
Test No. 2 

Test made by York Manufacturing Co. 

in Rochester on machine having two 15x 


22-in. single-acting vertical compressors: 

Ammonia discharge temperature, 216 
deg. F. 

Ammonia suction temperature, 15 deg. F. 

Calculated temperature at end of suc- 
tion stroke, 50 deg. F. 

Observed mean temperature in jacket, 
68 deg. F. 

Temperature difference between am- 
monia and jacket water, 9 deg. F. 

Compressors delivered 311.4 lb. of am- 
monia in 15 min. 

Inner surface of compressors and 
heads, 17 sq.ft. 

ox 17 = 163 

per minute, which is the heat exchanged, 
but it may be noticed that in this case 
the jacket water did no cooling; on the 
contrary, it imparted heat, the mean tem- 
perature of the water having been higher 
than that of the ammonia. 

Assuming the refrigeration obtainable 
at 500 B.t.u. per pound of ammonia, the 
loss equals 


153 0.306 lb. 
500 


per minute, or for 15 min. equals 
4.59 Ib. 
Test No. 3 

Test made by York Manufacturing Co. 
in Rochester on the same machine as 
in the second test. 

Ammonia discharge temperature, 250 
deg. F. 

Ammonia suction temperature, 16 deg. F. 

Temperature at end of suction stroke, 
59 deg. F. 

Water still, no circulaticn. Compres- 
sors delivered 315.65 lb. of ammonia per 
15 min. 

Adding the above 4.59 Ib. to this gives 
320.24 Ib. The difference, which is ex- 
tremely small, may be explained by the 
fact that in test 3 the suction tempera- 
ture was higher and the suction pres- 
sure slightly lower than in test 2. 

Test No. 4 

Test of 21-in. single-acting York com- 
pressor at Ebling’s brewery, New York 
City: 

Ammonia discharge temperature, 279 
deg. F. 

Ammonia suction temperature, 6 deg. F. 

Temperature at end of suction stroke, 
40 deg. F. 

Mean temperaturé of jacket water as- 
sumed at 90 deg. F. 

In this case the difference between 
the ammonia and jacket water was 

90 — 40 = 50 deg. F. 
and, owing to the large surface of these 
compressors, the heating was consider- 
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able, and if no water jacket had been 
used the test results would have proved 
more favorable than they did. 

The conclusions I have come to are 
as follows: It is of great importance 
that these questions, as to when a water 
jacket is an advantage or a drawback, 
be settled by the manufacturers who are 
in position to have accurate tests made 
in their test plants, for it seems obvious 
that the construction of the compressor 
should be suitable for each particular 
case. As for practical reasons this is 
not feasible; the manipulation of the 
water jacket should be modified in ac- 
cordance with the conditions met with in 
practice. With large compressors, say 
from 18 to 24 in. diameter, and where 
the cooling water available is of high 
temperature, such as 70 to 90 deg. F., 
which is often the case under summer 
conditions, the water jacket is not only 
of no benefit, but rather a detriment, 
while under the same conditions with 
small compressors, say from 12 in. diam- 
eter down, the water jacket will be an 
advantage. 

It is regrettable that the tests by the 
manufacturers have usually been made 
under abnormal conditions, the cooling 
water being what may be termed “win- 
ter” water, while the condenser pressures 
were artificially made to correspond with 
summer conditions. Thus, the compressor 
is surrounded by colder water than 
would be the case under ordinary summer 
conditions, which influences both the ton- 
nage of refrigerating capacity and horse- 
power; as a reduction of discharge tem- 
perature effects a corresponding reduc- 
tion in horsepower, nearly all the power 
put into a compressor being expended 
in increasing the temperature of the am- 
monia vapor to that of the discharge. 


Gravity Feed System* 
By THEODORE O. VILTER 


I have found in my experience in 
traveling around the country that a great 
many people believe the coils in a 
gravity-feed system, which is commonly 
but incorrectly called the flooded sys- 
tem, are full of anhydrous liquid am- 
monia. This is not true. As the am- 
monia boils, particles of gas are formed 
and they travel in a coil. With every 
foot of travel these particles of gas in- 
crease, so that at the end of the coil 
most of the pipe is filled with gas under 
suction pressure. 

The gravity-feed system is designed 
for the purpose of supplying automatical- 
ly each and every.coil in a tank or a 
coil located in a chill room of a pack- 
ing house or any series of coils that are of 
the same level, with the necessary supply 
of ammonia. In forcing every square 


*A paper read before the Practical 
Engineers’ Association, in Houston, Tex. 
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inch of surface of every foot of pipe to 
its fullest extent, it is necessary to get 
the ammonia into that pipe, and this ap- 
paratus does that automatically, whereas 
with 12, 15, 30 or 40 coils, with a feed 
cock on each, the man who can regulate 
them satisfactorily is yet to be born. I 
have found this out in my practical ex- 
perience in operating refrigerating and 
ice-making plants. The gravity-feed sys- 
tem in connection with the accumulator 
is the proper apparatus to be applied 
and the efficiency of the plant is in- 
creased by the use of this apparatus. 

In the tank of a plate ice-making plant 
there are coils that have 10 in. of ice. 
Again, there are coils in the tank that 
are absolutely free from ice and as the 
water entering the tank on these bare 
coils is in all cases warmer than the 
ice, these pipes or coils will have to cool 
the water down to the ice-making tem- 
perature. Consequently, these coils re- 
quire more ammonia than the others. 
The accumulator of the gravity-feed sys- 
tem accomplishes this result automatical- 
ly and the engineer is not hampered by 
finding, when he comes on duty in the 
morning, that one coil has 2 in. of ice, 
another 3 in., and another 4 in: The ice 
forms absolutely uniform. In the plate 
ice plant this can be noticed, whereas 
in the coils of a can ice tank it is not 
apparent. This is why in a great many 
cases the efficiency of a can ice plant 
is increased by the addition of the 
gravity-feed system to existing coils. 

When installing the gravity-feed sys- 
tem care should be taken that the ac- 
cumulator is placed above the top of the 
coils so that the liquid may have suffi- 
cient head to enter the coils. The weight 
of the liquid will form a very low pres- 
sure in a tank where the cans are only 
2 ft. deep. It is improved a bit with 
300-lb. cans, and still more with 400-Ib. 
cans, and much more when a plate ice 
plant has a tank 9 or 12 ft. deep. 

Care must be taken that the liquid 
pipes run at an angle from the accumu- 
lator to the headers of the tank, and 
that the pipes are covered if they pass 
through a warm room in order that the 
ammonia may be kept from boiling as 
much as possible. The pipe is set at 
an angle in order to allow the gas that 
is liable to evaporate to pass back into 
the accumulator without retarding the 
flow of the liquid. 

In a certain plant in the East equipped 
with a gravity-feed system, there were 
three ice tanks with three inlets from the 
same accumulator. The  liquid-supply 
header was horizontal and in one tank 
to which it raised 9 in. it was possible 
to make but very little ice. The liquid 
header was in a warm room and in the 
hot summer days, of course, the am- 
monia boiled a great deal. The gas 
formed retarded the flow of liquid to the 
coils and reduced the output of ice. 
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A Floating Cold Storage 
Plant 


A new venture which bids fair to revo- 
lutionize the methods of handling and 
marketing fish is to be tried by the Gor- 
ton-Pew Fisheries Co. The steamer 
“Alcona” is being equipped with a big 
cold-storage and freezing plant so that 
it may cruise about the various ports on 
the west and south coasts of Newfound- 
land, securing fish of all kinds, freezing 
and preserving them, and later shipping 
them from North Sidney. To help along 
the scheme, the Newfoundland govern- 
ment will allow all coal needed for op- 
erating the cold-storage plant to be ad- 
mitted free of duty while the steamer is 
in Newfoundland waters. 

The “Alcona” is of 1200 tons gross 
and has, in addition to the usual engine 
equipment of about 350 hp., two 30-ton 
absorption refrigerating machines which 
give a daily freezing capacity of 40,000 
Ib. of fish. Over 75,000 lb. can be 
spread over the freezing coils at one 
time. This unusual capacity in the re- 
frigerating rooms is the result of sup- 
plying 30,000 linear feet of 1%4-in. pipe 
with calcium brine. 

So far as is known, it is the only 
vessel afloat today in any part of the 
world carrying the absorption type of 
refrigerating machinery. By using ver- 
tical tubular generators, absorbers and 
condensers the equipment occupies very 
little space. . 

The plant was designed and is being 
installed by Mr. Palson, a builder of ice 
and cold-storage mtachinery at Gfou- 
cester, Mass., and the apparatus was 
built at the plant of the Robb Engineer- 
ing Co., Ltd., at South Framingham, 
Mass. 

The two stills or generators are 48 in. 
in diameter, with heavy cast-iron dished 
heads fitted with stuffing-boxes through 
which the pipe connections are made to 
the various coils within. The absorbers 
and condensers, also vertical, are 48 in. 
in diameter; each has one hundred and 
sixty-three 2'4-in. tubes 7 ft. long. These 
were especially designed so that the 
tubes could expand at their upper ends 
and take care of any difference in ex- 
pansion, which might occur between the 
tubes and the shells. The tubes are of 
extra-heavy gage, and because of the 
action of ammonia each tube was highly 
polished in a lathe so that the surface 
would be perfectly clean and make coin- 
plete contact, thus avoiding the chance 
of any foreign matter getting between 
the metal surfaces, which would soon 
be eaten out by the ammonia. Designed 
for 150 lb. working pressure, these ves- 
sels were tested to 300 lb. pressure be- 
fore leaving the shop. 


All the ammonium sulphate used in 
Norway is supplied by four of the prin- 
cipal gas-works in that country. 
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Status of the Boiler Horse- 
power 


The boiler horsepower was originally 
what its name implies, the amount of 
steam required by a then prevalent type 
of engine for the development of one 
horsepower for one hour. Being based 
on transient conditions, it soon lost this 
connection with engine performance and 
became simply an arbitrary or conven- 
tional unit of boiler output. In the pro- 
gress of steam engineering there has 
been a continual change in the relation 
between boiler rating and engine rating. 

The function of a boiler is to absorb 
heat from the fire, putting it into water 
and making steam; therefore the unit 
of boiler output is essentially a thermal 
quantity.. Taking the heat to vaporize 
one pound of water at 212 degrees as 
a sort of larger heat unit, the boiler 
horsepower is equivalent to 34.5 of these 
units, or to about 33,460 B.t.u. per hour. 

Twenty years ago the best pumping 
engines were cutting their heat-input re- 
quirement to less than 14,000 B.t.u. per 
horsepower-hour; now they run below 
12,000. Since the year 1900 there have 
been many records of engines in power 
service working within this same range 
of heat supply. In the design of a big 
plant; a boiler rating equal to half the 
engine rating has long been considered 
ample, giving margin for a reasonable 
layoff of boilers for cleaning and re- 
pair. The best records from big steam 
turbines show a consumption of only 
about 11,000 B.t.u. per estimated indi- 
cated horsepower-hour, so that one 
American boiler horsepower can produce 
three engine horsepower or nearly two 
kilowatts of electrical output. 

Besides this lowering of heat required 
by the machine, there has been a de- 
crease in the boiler surface considered 
necessary for a given heat transfer. The 
common allowance of ten square feet to 
the horsepower implies an average trans- 
fer rate of about 3350 B.t.u. per square 


foot per hour. Locomotive boilers com- 


‘monly work at around sixty-five per cent. 


efficiency when conducting 5000 B.t.u. 


per hour, and are often pushed to as 
much as 12,000 or even 15,000 B.t.u., 
although the efficiency then falls to the 
neighborhood of forty-five per cent. 

There is now a strong tendency to 
burn more coal under stationary boilers 
and get a bigger capacity, and experience 
has shown that the drop in efficiency is 
small. The installation of additional fur- 
naces under the boilers at the Inter- 
borough power house several years ago 
was a pioneer example. The Detroit 
tests, recently reported to the American 
Society of Mechanical Engineers and 
published in our issue of Dec. 5, are 
another striking illustration. In these 
tests the rate of heat transfer varied 
from 3400 B.t.u. at eighty per cent. effi- 
ciency to 6700 at seventy-six per cent. 
This means that with big boilers and 
turbines good economy can be main- 
tained when three square feet of heating 
surface are carrying one kilowatt of gen- 
erator output. It is a long step from a 
300-horsepower battery of boilers with 
a 300-horsepower engine to one boiler 
of 2400 horsepower rating which carries 
8000 kilowatts. 


The Value of Compression 

As an interesting research for schools 
with steam-engineering laboratories, we 
suggest a series of tests to determine 
the effect of compression upon the steam 
consumption of an engine. 

It is not a new subject. Extremely 
painstaking work was done upon it at 
Liége by Prof. Dwelshauvers-Dery, years 
ago (see Power of June 28, 1910), and 
other tests and discussions have been 
published. But it is impossible from any 
data of which we know to draw effi- 
ciency curves of the same engine with 
different ratios of compression. When 
the compression is changed, either the 
load or the ratio of expansion changes 
at the same time, and the effect may not 
be due entirely to the change of com- 
pression. 

It would be very illuminating if a 
series of tests could be made with an 
engine the valves of which were set for 
no compression, determining the steam 
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consumption of various loads per indi- 
cated and per brake horsepower, and 
with no variable but the load. Let these 
be plotted in the usual efficiency curves 
with the Willans line of total steam con- 
sumption added. 

Let this series of tests be repeated 
for various degrees of compression, with 
the same pressure and quality of steam, 
the same speed; in fact, with all condi- 
tions as nearly as possible reproduced. 

Will the efficiency curve with the 
greater degrees of compression lie above 
or below that with none? 

Will they parallel or cross it? 

Will the Willans line change its angle, 
and especially will it come nearer to the 
intersection of the codrdinates, indicating 
diminished internal losses ? 

How will the ratio of the brake to the 
indicated. horsepower be affected? This 
might be studied in connection with in- 
ertia-pressure diagrams, showing the ef- 
fect of various degrees of compression 
upon the bearing pressure and friction. 

Will some of our laboratories which 
are looking for directions in which to 
direct their activities consider the sug- 
gestion ? 


Misuse of the Term ‘‘Rotary’’ 
Engine 

Of recent years, since the commence- 
ment of the now quite general adoption 
of the aéroplane by the more daring of 
our wealthy young men, several so called 
rotary engines have been evolved which 
may be said to be quite satisfactory, as 
far as that adjective can be applied to 
present-day aéroplane engineering. The 
majority of these engines are of the 
Gnome type, but whether they justify 
the use of the qualification rotary is open 
to serious question. 

This is not such a silly-season sort 
of topic as it may appear to be at first 
blush. Aéronautics is a new science. 
Then let it take lessons from the older 
sciences and be careful how it picks its 
technical terms and expressions. An 
ill applied term once adopted and stand- 
ardized by continuous use can be ef- 
faced and replaced only by superhuman 
efforts on the part of the heads of the 
profession. Endless misunderstanding 
and misconception were caused by the 
first definition of “boiler efficiency” in 
steam engineering. This term was made 
to take into account the furnace, the 
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grate, the quality of fuel, etc., and it 
embraces all these factors when referred 
to now. Obviously, if “boiler efficiency” 
were what the two words plainly indi- 
cate, it would deal only with the capa- 
city of the boiler itself to absorb heat 
and transfer it to the water within it, 
varying only with the design as regards 
construction, materials, heating surfaces, 
thickness of plates and other factors. 
Numberless other examples could be 
given of similar cases in which the loose 
application and misuse of a term at the 
beginning of a new science has stuck, 
to be misunderstood by each successive 
generation of students. It would be a 
pity if the future students of aéronautics 
should be hampered by the adoption of 
misnomers. 

A lexicographer defines reciprocating 
engine as “the common form of engine, 
in which the piston and piston rod move 
backward and forward in a straight line, 
absolutely or relatively to the cylinder, 
as in oscillating engines. The term is 
used in contradistinction to rotary en- 
gine,” which is found to be “a form of 
steam engine in which the piston rotates 
in the cylinder or the cylinder upon the 
piston. The varieties are numerous, but 
in practice rotary engines are not found 
to be any more economical than the re- 
ciprocating engine with crank attached.” 
The latter part of this. definition cer- 
tainly presupposes the absence of cranks 
in rotary engines. Equally certainly, this 
definition was written in the days before 
the reign of the steam turbine and equip- 
ment of similar construction. 

Webster’s “International Dictionary” 
gives a similar definition of a reciprocat- 
ing engine, but says that in a rotary, or 
rotatory, engine, “a piston, vane or the 
like is constrained to move in a circular 
path, thus obviating the necessity for a 
connecting-rod and a crank.” It also 
gives the following description of a ro- 
tative engine, “an engine in which the 
reciprocating motion of the piston is 
transformed into a continuous rotary 
motion.” 

Another dictionary, however, seems to 
give the most emphatic definition of a 
rotatory, or rotary, engine as an engine 
in which the piston rotates in the cylin- 
der or the cylinder upon the piston “with- 
out the intervention of reciprocating 
parts.” .It also refers to steam acting 
directly on “surfaces rigidly connected 
with the shaft to be set in motion.” 
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Now the Gnome engine and its con- 
temporaries are certainly not rotary en- 
gines in the same sense that a steam 
turbine is a rotary engine. A steam tur- 
bine consists broadly of two parts, a 
stator and a rotor the first is stationary 
and the latter in rotary motion. A so 
called rotary aéroplane engine of the 
Gnome type has also a stator and a rotor. 
The crankshaft is the stator and the rest 
of the engine is the rotor. So far, so 
good, but there are “wheels. within 
wheels” in this case. The Gnome en- 
gine and its like are also reciprocating 
engines. For all their seeming “rotari- 
ness,” to coin a word—they hide away 
pistons which reciprocate in their cylin- 
ders. Without the reciprocation of these 
pistons the mechanisms termed “rotary 
engines” would no longer be prime mov- 
ers; they would be locked in such a 
case. 

A perusal of the foregoing definitions 
makes it plain that no engine with re- 
ciprocating parts may be justifiably called 
a rotary engine. Gnome and similar 
engines do contain reciprocating parts; 
hence they cannot be rotary engines. 
They are reciprocating engines certain- 
ly, but the term “reciprocating engine” 
has been standardized to mean one par- 
ticular type of reciprocating engine, and 
some other name should therefore be 
found for the Gnome type of engine 
which will convey the impression that, 
while they are reciprocating engines, they 
are by no means of the usual type of 
this class. The most suitable name ap- 
pears to be “rotative engine,” in which 
“the reciprocating motion of the piston 
is transformed into a continuous rotary 
motion.” 


. 


The term “failure” has come to be 
loosely used as synonymous with disaster, 
etc. A piece of metal “fails” under such 
and such a stress in the testing machine. 
One speaks of a “flywheel failure” al- 
though the exploded wheel may have been 
racing at a speed far in excess than that 
for which it was designed. It was in this 
loose sense that we referred to the “fail- 
ure of a condenser” in our issue of De- 
cember 19. As was made plain in the 
article, the condenser was subjected to 
an internal pressure which it could not 
be expected to withstand and that it 
“failed” or exploded under such abnormal 
conditions is no reproach upon the appa- 
ratus or its makers. 
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The Otis Water Purifying 
System 


The accompanying engravings illus- 
trate a system which has just been 
brought out by the Stewart Heater Com- 
pany, Buffalo, N. Y., for removing scale- 
forming materials and other impurities 
from boiler-feed water. The process is 
simple. It consists of heating the water 
in one vessel and passing the heated 
water through a filtering bed contained 
in another vessel. The high temperature 
(300 degrees or over, according to the 
pressure: carried in the boiler) attained 
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leading over to the filter. The heated 
water passes through this pipe and down 
through filtering beds of emery supported 
on perforated copper plates or trays, 
emerging from the filter tank at the bot- 
tom and passing to the boiler-feed main. 

At intervals the deposits of foreign 
matter on the heater tubes and in the 
filtering beds are blown out by admitting 
cold water at the outlet of the filter tank 
and running it backward through the 
system. The cold water causes the heater 
tubes to contract and the scale which 
has deposited on them is thereby cracked 
off, according to the maker’s explanation. 
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Fic. 1. THE Otis WATER-PURIFYING SYSTEM 


in the heater is said to precipitate all of 
the scale-forming materials, some of 
which deposit on the heater surfaces and 
some remain in suspension in the water. 
The water is passed through the filter to 
remove such matter as remains in sus- 
Pension in it. 

Referring to Fig. 1, the right-hand 
member is the heater, the construction of 
Which is clearly shown. Live steam at 
boiler pressure is admitted at the top 
and fills the tubes. The water enters 
'rom the supply pipe or the ordinary 
‘eed-water heater at the “raw water in- 
let,” near the bottom of the shell, and 
fills the shell up to the transfer pipe 


Fig. 2 shows the method of piping the 
system that is advocated by the maker. 
The feed-water supply is taken from the 
pipe A and normally flows into the heater 
through the valve J, the bypass valve 
B, back-flow valve C, relief valve D 
and blowoff valve E being closed. The 
cleansed water passes from the filter tank 
to the boiler-feed main through the pipe 
F and valve G. To cleanse the system, 
the steam supply is first shut off (valve 
S) and the water-inlet valve J is closed. 
Then the valve D is opened to let out 
whatever steam may be in the heater, 
and the valves C and E are opened. The 
former admits cold water to the bottom 
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of the filter tank and the latter allows 
the water to discharge from the heater 
to the drain. Then the valve D is closed 
in order to force the backward flow of 
water from the filter tank to go through 
the heater. This back flow is continued 
until clear water comes out of the dis- 
charge pipe. While the cleansing process 


Fic. 2. METHOD OF PIPING SYSTEM 


is going on, water may be fed to the 
boilers if necessary through the bypass 
valve B. When the purifying system is 
normally supplied with water which has 
passed through a heater, it is advisable 
to connect the back-flow pipe H with a 
cold-water supply instead of the feed- 
water supply, because cold water is pre- 
ferred for cleansing the system. 


Multiported Safety Exhaust 
Outlet Valve 
An improved type of exhaust-outlet 


valve has been designed by the Harri- 
son Safety Boiler Works, Seventeenth 


Fic. 1. COCHRANE MULTIPORTED EXHAUST 
OUTLET VALVE 


Clearfield 
Penn. 

An interior view of this valve is shown 
in Fig. 1. This valve has been designed 
for the purpose of discharging a large 
amount of steam at low pressure in a 
short time and also to keep the lift of the 
several valve disks as small as prac- 
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ticable and to operate without pounding 
on their seats. 

The valve operates on the principle of 
the pop safety valve, in that the disks are 
held to their seats by springs, the ten- 
sion of which can be varied within the 
range of the spring. When the pressure 
on the underside of the disks overcomes 
the resistance offered by the springs, the 
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their large number and the fact that they 
are made of bronze, as are also the lin- 
ings of the dashpot, the probability of 
Sticking is remote. Should one disk be 
deranged, all the other disks will con- 
tinue in operation, and there is but a 
slight possibility that all of the disks 
of a valve will become inoperative at one 
time. 


FULL PRESSURE 
Fic. 2. THREE PRINCIPAL POSITIONS OF PRESSURE PLATE IN COCHRANE VALVE 


disks are forced open and the steam is 
allowed to escape to the atmosphere. 
The valve may be described briefly as 
consisting of a valve deck upon which 
are placed a number of small valve disks, 
each individual disk being held closed 
by a spring. A water cushion or dashpot 
is also provided for each disk to arrest 
its motion.and to prevent damage to the 
disk and its seat. Each disk may be 
lifted free of the seat by a stem when 
desired. The tension of the spring is 
determined by the position of a pressure 
plate, made adjustable by means of a 
vertical screw which may be turned either 
way by means of bevel gears connected 
with a horizontal shaft which extends 
to the exterior of the valve casing. This 
shaft is fitted with either a handwheel, 
chain wheel or a gear wheel. The valve 
deck is placed between the flanges of the 
bottom and the top castings, the latter 
having two or more handhole plates or 
doors for access to the valve deck. 
From the type of valve disks used, 


VALVES IN CONTACT ONLY RAISED FOR FULL OPENING 


January 9, 1912 


In the valve herewith shown, the ag- 
gregate area of the small disks is some- 
what larger than the area of the inlet and 
outlet orifices, which provides generally 
an unrestricted passage for the steam 
when the disks are raised for exhausting 
free to the atmosphere. 

The individual disks are small and 
light, and respond quickly when pres- 
sure is applied to them. The seating of 
the disks is retarded by a water cushion 
in the dashpots beneath them. The water 
in these dashpots is produced by the con- 


-.densation of the steam. 


Adjusting the tension of the spring is 
done by raising or lowering the pressure 
plate, but it is impossible for a certain 
pressure to be exceeded without sub- 
stituting new springs; that is, when the 
pressure plate is down all the way, the 
springs are compressed to their maxi- 
mum. 

The three drawings in Fig. 2 illustrate 
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Fic. 3. OUTLET VALVE FOR VACUUM SERVICE WITH OVERFLOW TYPE OF WATER 
SEAL 
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Fic. 4. VALVE EQUIPPED WITH TRAP- CONTROLLED WATER SEAL 


the several positions of the pressure- 
plate and valve disks when the valve is 
set to the maximum back pressure. The 
first is set with the valve disks just 
touching the seat, as when only a few 
ounces of back pressure are required to 
force steam into a heater or other ap- 
paratus; a central position and finally 
with the valves raised to the maximum 
hight to allow free exhaust to the at- 
mosphere. 

In Figs. 3 and 4 are shown two types 
of back-pressure valves intended for vac- 
uum service. They are fitted with light 
springs and are provided with a means 
of water sealing. The water seal may 
be of the simple overflow type, shown in 
Fig. 3, the water entering through the 
valve connected at the left and overflow- 
ing at the right, or it may be of the trap- 
controlled type, shown in Fig. 4, which is 
more economical of water, since when 
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the water reaches the required depth on 
the plate, the further admission of water 
is cut off by the float in the float cham- 
ber. In order to prevent waste of water 
when the valves are raised for exhaust- 
ing free to the atmosphere, a system of 
levers is provided which closes a valve 
in the supply pipe. As may be seen in 
Figs. 3 and 4, an indicator is provided 
on the outside to show when the disks 
are fully raised or closed. 


Sturdy Smokeless Furnace 


The main feature of this furnace is 
the side-stoking magazine in which the 
grates are not only placed beneath the 
fuel but are on the outer side of the 
fuel as well. The fuel is held in place 
on the inner side of the furnaces by two 
sets of upright triangular water-tube 
grates which face each other in the com- 
bustion chamber. 

The central compartment is covered 
with firebrick arches, as shown at A. 
The sides and back wall of the fuel cham- 
bers are lined with firebrick, and the 
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The discharge pipes from the water 
grates connecting the top drum of the 
water grates with the sheet of the boiler; 
the intake pipe connects with the bot- 
tom drum. This arrangement produces a 
rapid circulation through the water 
grates. 

This furmace has been designed for 
burning any grade of coal, wood or shav- 
ings without smoke. 

It is manufactured by the Sturdy 
Brothers, Buffalo, N. Y. 


An Automatic Water Gage 


When the ordinary type of gage-glass 
breaks, one is often forced to step lively 
in the effort to avoid the cloud of steam 
that is liberated, and the task of shut- 
ting off the connections to the glass is 
far from a pleasant one. 

The accompanying figure illustrates the 
“Safeguard” automatic water gage, man- 
ufactured by the Penbertby Injector Co., 
of ‘Detroit, Mich. This gage is designed 
so as to close automatically when the 
glass breaks. 
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SECTIONAL VIEWS OF STURDY SMOKELESS FURNACE 


floor of the combustion chamber is also 
so lined. The water grates are located 
20 degrees apart, each set consisting of 
20 upright hollow triangular-shaped bars 
with their narrow sides pointing inward 
and backward, as shown at B. 

The fuel burns against and through 
the face of the upright water grates, the 
flame from each furnace chamber passing 
through the grates and impinging upon 
each other as they meet in the central 
chamber. The flames then pass beneath 
the central arch and along the bottom 
of the boiler sheet, returning to the front 
of the boiler through the tubes. 

Air is forced into the compartment un- 
der the central combustion chamber and 
Passes through openings to the ashpit 
under the grates. 


Included in the lower or water arm of 
the gage are a stem and ball, the ball 
being supported upon the stem. That 
portion of the stem upon which the 
ball rides is square in shape, so as to 
give the ball an up-and-down movement 
when the handwheel of the stem is moved 
to screw the stem in or out. The ball, 
being disturbed by this movement, auto- 
matically cleanses itself from deposits, 
keeping its surface bright and clean so 
as to seat perfectly at the critical time 
of the breakage of the glass. Another 
effect of this movement is to prevent 
the formation of lime within the space 
of the ball chamber, the ball acting as a 
pulverizer of the deposits and not allow- 
ing such solid formation that it cannot be 
blown out. 
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When the gage stem is screwed in or 
out, a tongue shaped extension integral 
with the stem, beginning at the stem seat, 
rotates eccentrically through the shank 
of the gage to a point slightly within 
the boiler or column. This serves to pre- 
vent the formation of lime deposits. 

The blowoff cock used in the fittings 
of this gage is so constructed as to be an 
important aid in the assembly and action 
of the gage, and because of its slow 
opening and closing movement, adds to 
its safety features. This has a screw- 
threaded stem of fine pitch which makes 
it impossible to open or close the cock 
suddenly, for when quick-opening cocks 
are .used the glass bursts under the 
sudden release or formation of pressure 
and by the rapid change in the tempera- 
ture of the glass. 

The shank port in the upper arm of 
the gage is purposely made of extra-large 
area, that it may contain a ball and per- 
mit the formation of the ball seat. 
This seat is shaped square or hexagonal 
so as to prevent the tight seating of the 


THE PENBERTHY “SAFE GUARD” WATER 
GAGE 


ball. When the gage is in operation its 
action is promoted by the breaking of 
the gage-glass. This occurrence permits 
the pressure on the boiler side of the 
balls to attempt its release through the 
ball-seat ports, but the escape is prompt- 
ly stopped by the balls finding their 
seats. When a new glass is tightened in, 
the boiler pressure is built up in the 
glass equally with that in the boiler. The 
equalization is accomplished by the steam 
flowing gently between the ball and its 
irregular seat in the upper arm. When 
the pressure in the glass becomes equal 
with the pressure in the boiler, the balls 
drop of their own weight and leave a 
clear circuit throughout the arms and 
the glass of the gage to the boiler or 
column space. 
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Readers with Something to Say 


A letter good enough to print will be paid for. 


Ideas, not mere words, wanted 


Plugging a Well 


Some time ago we had occasion to 
move two 16x9x14-inch crank-and-fly- 
wheel pumps from the ground level, 
where they had been operating, taking 
their suction from two 10-inch driven 
wells, to the bottom of a 25-foot con- 
crete pit, and there connect them up 
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Fic. 1. THE WELL PLuG 


again to the same wells and the same 
discharge pipe. 

It was necessary, of course, to cut into 
each well at the proper point near the 
bottom of the pit and there insert a 
10-inch flanged tee for the suction con- 
nection. It was found on investigation 
that the wells would have to be cut and 
threaded and flanges screwed on at a 
point about 10 feet below the water line 
in the well when not pumping. 

Of course, some method of stopping 
the flow of water while this was being 
done was imperative, and it was up to 
us to devise one. 

After rejecting such schemes as a bean 
bag, a piston with rubber rings, etc., 


RITES 


Old Suction 


Pump Pit 


10 Casing 


Fic. 2. LocaTION oF NEw Pump SucTION 


the device shown in Fig. 1 was made. 
A piece of pine 18 inches long was 
turned to 934 inches diameter, and a 
cone-shaped hole turned in one end; this 
hole was made deep enough to allow a 
cone-shaped plug to expand the outer 
plug to somewhat more than the diameter 
of the well. 

The annular part of the outer plug 
was cut with eight radial saw cuts to 
allow for expansion, and a dozen turns 
of heavy wire were made around the 


other end and soldered, which effectually 
prevented splitting. 

A piece of «-inch sheet-rubber pack- 
ing was tacked around the outside, ex- 
tending well above the saw cuts. 

A plug was made to ‘fit into the tapered 
hole, with an iron washer on each side 
held by nuts on the 1-inch iron rod in 
the center. 

This rod was long enough to reach 
above the top of the well, and had a 
long thread on its upper end. 

A piece of 2-inch pipe was fastened by 
a flange to the large plug, the 1-inch 
rod running inside this and extending a 
few inches beyond. 

The method of using the outfit was to 
lower the plug in the well until the plug 
was below the cutting point; then the 
nut on the rod was screwed up, which 
expanded the eight sections of the plug 
and pushed the rubber firmly against the 
well casing. The well was then cut and 
threaded; a flange was put on, and a tee 
and valve bolted in place. Then the 
old piece of casing was bolted on top of 
the tee and the plug was removed. The 
casing was then capped; it now acts as 
an air chamber for the suction pipe. 

The device worked all right, only a 
little water leaking into the pit. It might 
have been improved by % inch more 
clearance in the diameter. 

B. S. NELSON. 

Bayonne, N. J. 


Protection of Underground 
Pipes 

I had occasion recently to cover some 
underground steam pipes and a descrip- 
tion of the means taken to protect the 
pipes might be of interest to POWER 
readers. 

The pipes were originally laid in plank 
boxes which had become badly decayed. 
I had the pipes dug up and a clear space 
left beside and under them. Then, I 
had about 2 in. of cement put down in 
the bottom of the ditch about 3 in. clear 


of the pipes, keeping them blocked up 


in the meantime. Next, I put 10-in. 
planks along the sides of the pipes, leav- 
ing about | in. clear between the planks 
and pipes and filled the sides back of 
the planks with concrete after putting 
iron rods with rollers at the ends of 
each section of plank so that the ends 
of the rods would be bedded in the con- 
crete. After the planks were removed 
and the pipes were let down on the roll- 
ers. I had leather waste about the size 
of coarse sawdust packed around the 


pipes, leaving the top rounding full, 
after which I put cement mortar about 1 
in. thick over the top. The idea was that 
the top could be easily broken up when- 
ever it was necessary to get at the pipes. 

This job proved effective, there being 


WAN 


POWER 


SECTION OF PIPE TRENCH 


very little condensation. A section of 
the conduit would look something like 
that shown in the accompanying figure. 
F. L. PERKINS. 
Maynard, Mass. 


Pump Cylinder Repair 
I found when taking charge of a steam 
plant a few years ago, among other 
pieces of apparatus, a 10x16x18-in. vac- 
uum pump and jet condenser, with a 
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SHOWING CRACK AND PATCH 


crack in the water cylinder, as shown 
in the accompanying figure. 

I learned from one of the oilers that 
the cylinder had been cracked about two 
years before; that one of the engineers 
had patched it, after a great deal of ef- 
fort, with a large quantity of sheet pack- 
ing. He succeeded in partly ‘stopping 
the leak. At the time of which I speak, 
however, it leaked continually and seri- 
ously interfered with obtaining a good 
vacuum. 
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I had conceit enough to think I could 
put a patch on that place that would hold, 
but after repeated efforts with all the 
sheet packings and iron and steel ce- 
ments known to me, I lost some of my 
conceit. 

All were failures, and I was consider- 
ing the purchase of a new cylinder, when 
I thought of the following repair: A 
piece of 2x2™%-in. iron, 12 in. long, was 
bent edgeways for the patch and beveled 
on the inside edge to conform to the 
fillet on the neck of the boss. Then I 
drilled '4-in. holes 2% in. apart, laid the 
piece on the cylinder, covering the crack 
as well as possible. The holes were 
marked, drilled and tapped for ™%-in. 
studs, 2 in. long, regardless of where they 
came. Then I screwed in the studs and 
placed the patch in position, leaving a 
space of from 4 to % in. I then placed 
wood forms plastered with clay all 
around the piece, leaving a hole at the 
highest point, after which molten lead 
was poured, the form removed and the 
nuts tightened, at the same time the 
patch was lightly tapped with a hammer. 
The pump was then started, and has been 
running ever since, with never a sign of 
a leak. 

In justice to the iron: and steel ce- 
ments, I will say that I think that with 
the same method of repair the cements 
would have been as effective, although 
not as quick to set. 

CHARLES W. Hopes. 

Glens Falls, N. Y. 


Civil Service Examination 

Having read with interest many discus- 
sions in Power of the relative virtues 
and vices of existing and contemplated 
State license laws, I believe that a brief 
description of the civil-service laws of 
Illinois might be of value to those not 
familiar with this class of service. 

The Illinois civil-service laws govern 
all employees of the various State in- 
stitutions, but I refer particularly to those 
which have to do with the examination 
and the listing of firemen and engineers. 

There are three grades of examina- 
tions: firemen, stationary engineers and 
chief engineers. Applicants for such po- 
sitions are required to pass an examina- 
tion before entering the service, but a 
man who successfully passes the engi- 
neers’ examination can hold a position 
as fireman and similarly one who has 
passed as chief engineer can hold prac- 
tically any position in the engineering 
department of the service. 

Applicants for examination as fireman 
are required to be American citizens, 
residents of the State, 21 years of age, 
and physically and morally capable of 
taking charge of a boiler room. Further- 
more, they are required to give at least 
three good references and to show where 
and for what time they have been em- 
Ployed during the previous five years. 

The examination, which is quite strict 
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and practical, may be written or oral, 
or both, and it usually lasts from three 
to five hours. A minimum percentage of 
70 is required for passing and as experi- 
ence counts 50 per cent. and technical 
knowledge, etc., counts 50 per cent., it 
is plain that a man with book knowledge 
and no experience cannot pass, and vice 
versa. Any serious-minded man with a 
year’s previous experience and good 
habits ought to make a fair showing, 
however. 

The engineers’ examination is similar 
to the firemen’s, but it is much more diffi- 
cult. 

When I took the test, which was near- 
ly all written, I scribbled from 9 a.m. to 
4 p.m., answering questions on boilers 
and pumps, heating and ventilating, re- 
frigeration, electricity, steam engines, in- 
dicator practice, practical, everyday prob- 
lems and mathematical computations. I 
got an average of 92 per cent. and my 
name was second out of 43 on the 
eligible list. This examination, although 
somewhat shorter, was about on a par 
with those which I took for licenses in 
two different cities. 

An engineer having passed success- 
fully is eligible for appointment in any 
of the State charitable institutions. The 
Kankakee State hospital, where I am em- 
ployed as stationary engineer, is the sec- 
ond largest in the United States; it has a 
2000 boiler horsepower, 500-kilowatt 
electric plant, waterworks, a refrigerat- 
ing and ice plant, etc., and engineers 
leaving it with a year’s experience and a 
good recommendation from the-chief en- 
gineer or the superintendent have no 
trouble getting good jobs anywhere. 

The chief engineers’ examination is 
quite severe, owing to the varied re- 
quirements. Applicants must be 25 years 
of age, preferably with a previous ex- 
perience as chief and at least five years 
as engineer and a 10-year total me- 
chanical experience. 

The examination, usually written, takes 
a whole day and the questions pertain to 
the larger problems of design, installa- 
tion, operation and maintenance of mod- 
ern power-plant apparatus as well as 
finer details. This was the hardest ex- 
amination I ever took, but I passed with 
an average of 86 per cent. and am now 
eligible for appointment as chief in any 
institution in the State which is controlled 
by civil-service laws. 

All chances for fraud in these tests are 
eliminated as far as possible; when the 
applicant enters the room all books, 
reference papers, etc., are taken from 
him and he then draws a number which 
he seals with his name in an envelop 
that is sent to the secretary of the civil- 
service commission at the State capitol. 
His papers are then signed by that num- 
ber, so that the board of engineers who 
grade them have no idea of the writer’s 
identity. 

The examinations are without cost. 
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The applicant must take an oath before 
a notary and must get a health certificate 
from a physician; both are free at the 
institutions where tests are held, but 
would cost about 75 cents outside. 

Upon discharge from the service the 
employee’s name is taken from _ the 
eligible list. 

If we are to have State license laws, 
let them be similar to the civil-service 
laws and their success, in my opinion, is 
assured. 

B. LLoypb. 

Kankakee, III. 


A License Does Not Make 


an Engineer 


A license does not make an engineer. 
For instance, a simple throttling engine 
was thrown out and a large Corliss en- 
gine installed in its place. The engineer 
had a license, but he could not manage 
the new engine, and his job fell into the 
hands of an old chief engineer and things 
got worse. He burned out a bearing and 
excused himself by saying that he had 
been used to running plants where they 
had someone to look out for the engine. 
I think this is true of many chief engi- 
someone to hold 
them up, and when they depend on their 
own resources they fall down. 

Another engineer, without a license, 
obtained the job and the engine is run- 
ning nicely, and the plant is in first-class 
condition. This man without a license 
is there with the goods. 

I am not against the license law at all. 
I think it does a lot of good—but there 
are plenty of men without them who 
can hold their own with the next one. 

C. R. McGAHEY. 

Baltimore, Md. 


Kerosene in Blowoff Pipe 


In the plant where I am employed it 
is customary to put about two quarts of 
kerosene in each boiler before filling 
with water after washing. Recently while 
washing out one of the boilers the blow- 
off became clogged with scale, which was 
removed by taking off the blowoff-valve 
bonnet. This was replaced, the oil put 
in and the boiler filled as usual, when a 
small stream of oil was found running 
from the joint between the bonnet and 
the body of the valve and which con- 
tinued to run until all of the oil had run 
out. 

This raised two questions which I 
cannot answer: Why did not the oil 
rise to the top of the water in the boiler 
instead of staying in the blowoff pipe? 
If the oil had not leaked out at the 
flanges, would it have got hot enough to 
explode ? 

A. STAMBAUGH. 

Weleetka, Okla. 
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Some Load! 


The accompanying diagrams were 
taken from an 18x42-in. Corliss engine 
of well known make. The engine makes 
82 revolutions per minute. 

I have taken indicator diagrams from 
upward of 3700 cylinders in the last 14 
years and this is the heaviest load that 
I have yet found. 
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DIAGRAMS SHOWING.HEAvy LOAD ON 
ENGINE 


I would like to hear from other read- 
ers as to the amount of loss due to the 
lack of expansion. In other words, what 
is the difference in steam consumption 
between this engine and one which cuts 
off so as to obtain the full benefit of ex- 
pansion ? 

H. I. FRYANT. 

Jackson, Miss. 

Measuring Furnace Tem- 

peratures 


The following method of finding the 
temperature of a furnace, although ap- 
proximate, is accurate enough for all 
practical purposes. 

By means of the accompanying for- 


mulas and tables the temperature can be. 


read off at a glance without having re- 
course to elaborate calculations. 

In the Journal of the Worcester Poly- 
technic Institute (November, 1906), C. F. 
Howe and C. B. Harrington have an 
article on tests which they performed on 
firebrick to determine its specific heat. 
From the data given in that article, after 
reducing to practical units, I have ob- 
tained the following formula for the 
specific heat of firebrick: 

S = 0.000034 T + 0.213 (1) 
where T is the temperature to which the 
firebrick is subjected and S is its specific 
heat at that temperature. 

In Table 1 is given the specific heat 
of firebrick at different temperatures de- 


duced from formula (1). : 

TABLE 1 

Specific Heat 

degrees F. 
200 0.220 
400 0.226 
600 0.2338 
800 0.240 
1000 0.247 
1200 0.254 
1400 0.261 
1600 0.267 
1800 0.274 
2000 0.281 
2200 . 0.288 
2500 0.298 
2000 0.815 


Since a firebrick can be easily obtained 
around any furnace, the temperature of 
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the furnace can be found from the fol- 
lowing formula: 
T; = Temperature of the furnace; 
W = Weight of water in which fire- 
brick is quenched; 
T: = Final temperature of water 
after brick has been quenched; 
T, = Original temperature of water 
before immersion of firebrick; 
G = Weight of firebrick used; 
S = Specific heat of firebrick. 
If from Table 1 is taken the average 
specific heat of firebrick from 200 to 
2000 degrees (the range of temperature 


through which the firebrick would prob- 


ably be heated) it is found that this 
amounts to about 0.25. 

Take a piece of firebrick 44%4x2Y%x4 
inches in size (the standard size of a 
firebrick ‘is 2%4x4%x9 inches), which 
will weigh about 3 pounds. Now 
take 17 pounds of water, about 2 gal- 
lons, and formula (2) may be reduced 
to the following form: 


T; = 23.7 T: — 22.6 Ti (3) 
Making 7, = 70, there is had 
T; = 23.7 T: — 1586 (4) 


In Table 2 is given values of Ts, corre- 
sponding to the temperatures 7, deduced 
from formula (4). 

So that all that is necessary to obtain 
the temperature of a furnace is to take 
a piece of firebrick 4x4'2x2%, which 
will weigh about 3 pounds. Place this 
in the furnace and let it. heat up to the 
temperature of the surrounding gases. 
Meanwhile, prepare 17 pounds of water 
at a temperature of 70 degrees. Re- 
move the piece of firebrick from the fur- 
nace and quickly transfer it to the water. 
Keep on stirring the water until the 
thermometer no longer shows any in- 
crease. Then, by noting this highest tem- 
perature, which is designated as T:, the 
temperature of the furnace, which is 
designated as T;, may be found in Table 2. 


TABLE 2 7 
Final temperature , Temperature 
of water of furnace 
Ts, Ts, 
degrees F. degrees F. 
80 310 
90 547 
100 784 
110 1021 
120 1258 
130 1495 
140 1732 
150 1969 
160 2206 
170 2443 
180 2680 
190 2917 
3154 


SAMUEL B. KANOWITZ. 
Baltimore, Md. 


This Man Hates Us! 


I own a threshing rig and steam plow. 
Would like to send you some views this 
winter. I am running the engine in the mill 
here and I also have charge of the city 
electric-light plant. 

Reading Power did it! | 

P. C. FORGARD. 

Lake Preston, S. D. 


‘ per thousand gallons purified. 
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Oil in Boilers 


About two weeks ago the girth seams 
of one of the boilers which I am operat- 
ing began to leak. After examining the 
boiler I found that there was oil in it. 

I took out the back manhole plate and, 
after filling the boiler above the flues, I 
put in 40 lb. of sal soda and % gal. of 
coal oil. I kept a slow fire under the 
boiler and let the mixture boil 18 hours. 
After opening up the boiler again and 
washing it out, I found it perfectly clean, 
there being no traces of oil in it what- 
ever, and when the boiler maker had 
calked the seams it was in fine shape. 

A. S. DILLON. 

Kansas City, Mo. 


Brick for Boiler Walls 


The accompanying illustration shows a 
brick with a hollow space in the center, 
which I would suggest for use in build- 
ing partition and outside boiler walls. 
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BRICK FOR BOILER WALLS 


I would like to have the opinion of 
Power readers on whether boiler settings 
of hollow brick have ever been built, and 
whether they have been satisfactory. 

Lewis L. SCHEIDERER. 

Marysville, Ohio. 


Glass Gages Break on 
Separators 


There are 80 steam separators in this 
city and there is not one that can hold a 
glass more than two weeks. Why should 
there be any more trouble with glasses 
on separators than elsewhere? I wonder 
if engineers generally find this to be the 
case. 

J. W. Dickson. 

Memphis, Tenn. 


Water Softeners 

I would like a little information from 
those who have had experience with 
water softeners or purifiers and filters 
for preventing the scale-forming mat- 
ter from getting into the boiler and with 
what results; also, some data as to cost 
I have 
been told that water so treated will leave 
a scale so hard that a mechanical cleaner 
will not cut it. 

I am not in favor of boiler compound 
to get rid of scale because this is trying 
to cure the effect instead of removing 
the cause. 


J. C. HAwWKINs. 
Hyattsville, Md. 
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Before the House 


Comment, criticism, suggestions and debate upon various articles, 
letters and editorials which have appeared in previous issues 


Large Saving in New York 
City’s Coal Bill 


In view of the publication, in a recent 
issue of Power, of statements on the 
authority of the Bureau of Mines that 
“by purchasing coal under definite speci- 
fications bidders are put on a strictly 
competitive basis, the purchaser is in- 
sured against poor quality, rejectable 
coal may be accepted at reduced prices, 
and there is a check on the practicable 
results obtained,” the experience of the 
department of water supply, gas and elec- 
tricity of New York City during the past 
year is of interest. 

This department has the largest fuel 
bill of any of the departments of the 
city government. Practically all of the 
water supply of the boroughs of Queens, 
Brooklyn and Richmond is obtained from 
driven wells, and the pumping of this 
water and the maintenance of the pres- 
sure throughout the other boroughs 
necessitate the operation by the depart- 
ment of fifty-two pumping stations. The 
enormous amount of coal used in these 
stations is seen from the fact that when 
Commissioner Henry S. Thompson as- 
sumed office on Jan. 1, 1910, the annual 
coal bill had, for many years, approxi- 
mated $600,000. This was one of the 
first matters which Commissioner Thomp- 
son took up when he reorganized the de- 
partment, and the result of the working 
of the new methods which he put into 
use was a reduction in coal cost in 1910 
over 1909 of $122,514. This is a de- 
crease of nearly 25 per cent. in one 
year and the commissioner expects the 
bills to show a further reduction for 
1911. Together with this decrease in the 
coal bill of the department, 2.5 per cent. 
more water was pumped by the various 
Stations in 1910 than in 1909. 

While the cost per ton of the various 
kinds of coal used was not decreased to 
such a large degree, the quantity of each 
kind of coal was substantially rear- 
ranged. The price of broken coal, of 
which 64,001 tons were purchased in 
1909, was reduced from $4.97 to $4.90 
a ton, but only 7742 tons were purchased 
in 1910; this made a difference of $23,- 
235 in the total bill of $317,876. 

The greatest reduction in the price 
Per ton was obtained in pea coal, which 
was bought at $4.04 per ton in 1909 and 
for $3.89 in 1910. At the same time, 
Several more hundred tons were pur- 
chased in 1910 than in 1909, the total 


being 25,948 tons in 1909 and 29,202 
tons in 1910. 

No reduction in the price of buckwheat 
coal was obtained, it being bought at 
$3.04: per ton for both years, but many 
more tons were purchased in 1910 
than in 1909, the figures being 80,064 
as against 16,346 tons. This made an 
increase on this item of from $49,732 
to $243,394. 

The offset to this and the bringing 
about of the enormous decrease was ob- 
tained by the rearrangement of the pur- 
chasing of bituminous coal in the same 
manner as that of broken coal. A reduc- 
tion per ton was obtained here also of 
from $3.80 to $3.73 and the amount 
purchased was reduced from 37,179 tons 
to 29,777 tons. 

Commissioner Thompson called to his 
assistance in this work several coal ex- 
perts, and the specifications which he 
adopted have since been standardized by 
the board of estimate and apportionment 
and are now used in the purchase of 
coal for all of the other city depart- 
ments. 

E. F. HARVEY. 

New York City. 


A Commercial Water Power 
Problem 


I read with much interest the article 
by Prof. W. D. Ennis under this heading 
in the November 14 issue, and while his 
figures might be correct for the condition 
under discussion, I do not think that 
they should be taken for any other con- 
dition at the same rate per horsepower. 
Taking his figure of $25,000 as the value 
for a 60.3-horsepower water supply, there 
is a value of $41.45 per horsepower. In 
Kent’s ‘“‘Mechanical Engineers’ Hand- 
book”. a similar calculation is given 
where the computed value of a 10,000- 
horsepower water power was’ worth 
$445,000, or $44.50 per horsepower. This 
is a close agreement. 

I do not think it safe to assume a 
water-power right to be worth $40 to 
$45 per horsepower. In my opinion, the 
value depends entirely on local condi- 
tions. Where coal or other fuel is cheap 
it is worth less than where it is ex- 
pensive. When exhaust steam is used 
the power is not as valuable as where it 
cannot be used and the units are too 
small to run economically with con- 
densers. Where a large power plant is 
required the rate per horsepower should 


not be as high, since turbines can be run 
very cheaply compared with condensing 
or noncondensing engines. To my mind, 
the value of water power is no greater 
than a sum of money which, when placed 
at the legal rate of interest, would pro- 
duce an income equivalent to the actual 
cost of getting the power elsewhere or 
producing it with the most economical 
machinery. In other words, if the power 
required is enough to justify a high-effi- 
ciency turbo-electric unit producing a 
horsepower for an hour on 2% pounds 
of coal, the value should not be based 
on the cost of producing the same with 
engines using 3 to 5 pounds of coal just 
because they happen to be on the ground. 
Suppose at a later date a power station 
should be erected in the vicinity which 
would furnish power equivalent to the 
cost based on 3 pounds of coal. It will 
be seen how much money would be lost 
by buying the water power on a 5-pound 
rate. If the power were leased on the 
5-pound rate, it would certainly have to 
be dropped under the foregoing condi- 
tion. 

A small user of power could afford to 
pay much more than a large user. In 
small plants the cost of a horsepower- 
year is very high. The labor costs are 
nearly as much as in a larger plant and 
in many cases the plant is too small to 
justify any kind of fuel-saving devices. 
In fact, most small plants do not have 
a first-class engineer in charge; usually 
it is any common laborer who will keep 
up steam and have the plant in good 
enough shape to run. ‘They may only 
get 5 pounds of water evaporated per 
pound of coal and the engine may con- 
sume 50 pounds of steam per horse- 
power-hour and yet it would never be 
suspected. To such plants a water power 
based on 5 pounds of coal per horse- 
power-hour would be a great saving. To 
a high-grade plant it would be a big loss. 

Another important factor to be re- 
membered is the variability of water flow. 
In the summer months the flow is so 
low that many plants are forced to shut 
down or maintain an auxiliary steam 
plant. The winter flow is much more, 
and is often greater than the wheel capa- 
city. In this case the power is worth 
more than the minimum but less than the 
full wheel capacity. In this case al- 
lowance must be made for the cost of 
maintaining the auxiliary plant or the 
necessary expense entailed in the annual 
summer shutdown because of lack of 
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water. It would be out of place to try 
to outline a plan for calculating the 
value under these conditions as it would 
vary greatly and be governed entirely by 
local conditions. 


As to the value of water for condensing, 
Professor Ennis attempts to make the 
water more valuable as a power pro- 
ducer for this purpose than when it is 
used in a wheel. I disagree with him 
on this point. I claim that the water 
is worth no more for condensing than 
the cost of pumping from the tailrace 
to the condenser. The efficiency of a 
waterwheel will seldom go above 75 per 
cent. and the efficiency of the best of 
pumps is about 70 to 80 per cent. Since 
the power owners cannot claim the water 
after it has gone below the dam, it would 
be impossible to prevent the pumping 
back. Of course, the cheapest way would 
be to buy an extra amount of water if 
the power house is up above the dam, but 
I contend that this water should not be 
charged higher for on account of the 
saving effected by improved machinery, 
but should be sold at the regular power 
rate. As a rule, power houses are situ- 
ated as low below the dam as is con- 
sistent with local conditions, and in many 
cases the condensing water can be 
pumped as cheaply as the water power is 
worth. 


The estimation of the value of unde- 
veloped water power is a matter requir- 
ing a thoroughly competent engineer, or 
better, a board of engineers. It is easily 
seen that a comparatively small water 
power is worth a large sum of money, 
and anyone buying or selling such a 
source of power would save considerable 
money by getting advice from several 
competent engineers experienced in such 
work. 

JAMEs E. STEELY. 

Covington, Va. 


Prof. W. D. Ennis, in his article on 
the above in Power for Nov. 14, gives a 
method for computing the discharge of 
water through a large opening under a 
low head that is unnecessary and mis- 
leading as it pretends to give a degree 
of accuracy that is not warranted in the 
case. In the first place, it is not ap- 
parent why he should have computed the 
results he gives at all, as the diverging 
mouthpiece on the opening makes the 
calculations of no value. If, however, it 
is desired to estimate the flow through 
such an orifice as his calculations are 
made for, it is unnecessary to do so in 
such a round-about manner. Further- 
more, an exact method for such a case 
is not warranted. 


In this instance there was an opening 
6 ft. wide and 6 in. high, with a head 
of water on its upper edge of 2.5 ft. 
Since the head varied from 2.5 to 3 ft., 
he computed the velocities at different 
depths, and after plotting a curve ob- 
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tained the mean velocity which, when 
multiplied by the area, would give the 
flow. This is not necessary, as any good 
textbook on hydraulics would give an 
exact formula as follows: 


(h; — hi) 


where 
q = Cubic feet per second; 
c= Coefficient of discharge; 
b = Width in feet; 

Depth of upper edge in feet; 
hz= Depth of lower edge in feet. 
This exact formula is to be used only 
when there is a very low head in pro- 
portion to the height of the opening; for 

sf, 
d= Height of opening = A. — A; 
h = Mean depth in feet. 

It can be written 


d d 
kh, =h h, =h— 
and putting these values in the above 
formula there is a rapidly converging 


series as follows: 


q=cbd 


It is apparent that if the value of & 
is two or three times d, all terms 
involving d ~ h can be neglected; then 
is had 


q=chd 2gh, orv=y 2gh 


This latter formula is the one usually 
used for, except for very large values, 
of d divided by h, it is as accurate as the 
reliability of the coefficient c warrants. 

In the present case the exact formula 
gives 


2g 6 (3! — 258) = 
CX 39.9 cu.ft. per sec. 
The simpler formula gives 
q=C3V 29X2.75= 
c X 39.916 cu.ft. per sec. 


The slight difference between the two 
is thus shown. In the case of a stand- 
ard orifice with sharp beveled steel 
edges the coefficient c would not be re- 
liable in the third figure perhaps, and in 
such a case as this one could not select 
a coefficient which could be depended 
upon in the second figure. The author 
chose a value of 0.60, and, as that is not 
exact, all that can be said is that the 
flow will be about 24 cu.ft. per second. 
To attempt such refinements where the 
circumstances do not warrant it and to 
give an air of great accuracy where 
the reality is absent is as bad as the 
“German method” of guessing at the 
load on a bridge and calculating the 
stresses to half a pound. 


The article further states that the true 


ideal velocity is greater than V/ 2gh, 
where h = mean depth. The reverse is 
shown to be true by the values of dis- 
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charge computed above and it is also 
shown by an inspection of the equation 
in the expanded form. 
R. L. DAUGHERTY. 
Ithaca, N. Y. 


Length of Belt 


Referring to the answer given to the 
question of R. F. H. as to the length of a 
belt, as printed in the Nov. 28 issue, not 
many of us are sufficiently familiar with 
the tables of geometrical functions to 
work the formula readily. I offer one 
for readers of Power that I have used 
many years. It is more simple and there- 
fore more easily worked out. It is not 
absolutely correct, but the error is incon- 
siderable. 

The formula is based on the assump- 
tion that the line of the belt, in relation 
to a line drawn through the centers 
of the two pulleys, may be taken 
as the hypotenuse of a _ right-angled 
triangle whose height is the differ- 
ence between the radii of the two pul- 
leys and its base the distance between 
the two centers. Twice the length of 
the hypotenuse added to half the cir- 
cumference of the two pulleys will give 
the length of the belt very closely. 

Let 

R = Radius of the large pulley; 
r= Radius of the small pulley; 
D = Distance between centers; 
L=Length of the belt. 

Then 


V X 3.1416=L 
Taking the conditions of R. F. H.’s 
problem, L would equal 92.858 feet. 
Working out the problem by the pre- 
vious formula as a check on mine, the 
result is 92.9019 ft., a difference of 
0.0439 ft. or 0.5268 in. in 92+ feet. 
WILLIAM Hirst. 


Trenton, N. J. 


Manufacture of Switchboard 
Slate 


In the November 21 issue, J. J. O’Brien 
describes a device for sawing slate. The 
design of this tool and the method of 
using it seem to be based on the idea 
that slate is machined similar to other 
stone. Such is not the case, as I am 
aware from having been employed for 
over three years in a slate factory where 
all manner of slate products were man- 
ufactured, including switchboards of all 
sizes. 

All dimensional cutting is done with 
low-speed circular saws with swaged 
teeth, and curves and circular cuts are 
made with an ordinary woodworking 
bandsaw run at low speed. The speed 
of slate saws, as I have seen them used, 
is about 100 feet per minute, and the 
feed rate about 3 to 6 inches per minute 
ordinarily, although practice may vary 
in different localities and with different 
grades of slate. A circular saw for or- 
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dinary work is from 18 to 24 inches in 
diameter and about x inch thick. For 
light work the saw is smaller and thinner. 
Any saw that will cut wood will cut 
slate, but it must not be hurried. 

All other operations in machining siate 
are practically the same as for metal, 
and no water is used on any saw or tool. 
If the slate is of good quality and free 
from flint, mineral veins and spots, a 
tool will do a lot of work before re- 
sharpening is necessary. The dark, 
natural finish that we are familiar with 
on slate is produced by first rubbing the 
piece perfectly smooth with fine emery 
cloth and then applying a mixture of 
boiled linseed oil and paint drier. The 
excess oil is then absorbed with sawdust 
and the slate is polished by being rubbed 
with clean waste. 

H. L. STRONG. 

Portland, Me. 


Value of CO. Recorder 


Much has been said recently in POWER 
of the importance of CO, recorders. Most 
operating engineers are, in my opinion, 
somewhat skeptical of such apparatus; 


furthermore, I believe that many of them . 


take a similar attitude toward all re- 
cording instruments. 

It appears to me that several of the 
recent contributors have been discussing 
the subject from a theoretical aspect 
rather than from an educational or prac- 
tical one. I suggest that it be so dis- 
cussed that whatever is said may be of 
material value. 

Most engineers who do not attach 
much importance to flue-gas analysis and 
CO. recorders, take such an attitude 
simply because they are not sufficiently 
interested in the subject, and because 
they do not consider boiler-room per- 
formance of paramount importance in 
the everyday operation of the power 
plant. 

Frequently men are opposed to the 
CO. recorder because they have the 
wrong impression of what it really is 
designed to accomplish. 

I made the following analyses about 
18 months ago in a plant burning Island 
Creek coal under return-tubular boilers, 
with straight grates fired by hand: 

The heat value is 14,709 B.t.u. per 
pound, as reported by the West Virginia 
Geological Survey. 

In a contributed article on this sub- 
sect about a year ago I drew the follow- 
ing conclusions: 

1. The draft must be sufficient to 
cause the coal to burn with a bright 
flame, if good combustion is sought; 
however, an excessive draft is objection- 
able in a greater degree than a some- 
what insufficient draft, as in the majority 
of plants a too low evaporation per 
pound of coal is caused by excess air 
rather than by carbon monoxide. 

2. Smoke cannot be entirely elimi- 
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nated with a straight furnace (set in 
accordance with standard specifications) 
no matter how efficient the fireman may 
be. 

3. The absence of smoke is not an 
indication of ideal conditions, as they 
are most frequently secured by the ad- 
mission of an excess of air, and at the 
expense of the coal pile. 

4. A good flue-gas analysis is prefer- 
able to a smokeless’ stack. The 
condition to be sought is to get the CO. 
as high as conditions will permit without 
getting more than a trace of CO. 

5. Mechanical stokers cannot make a 
saving in fuel in comparison with hand 
firing, unless close attention be given to 
the prevention of holes or bare spots in 
the fire; also, most mechanical stokers 
secure smokeless combustion with vola- 
tile coals by the admission of an ex- 
treme excess of air. 

When I sent this contribution for pub- 
lication I expected to stir up a valuable 
discussion upon the subject of flue-gas 
analysis, but to my disappointment there 
never appeared a single dissenting line. 

Referring to conclusion No. 4, gen- 
erally speaking, it is advisable to have 
such conditions as to get the highest pos- 
sible percentage of CO, with only a 
trace of CO. However, as there are 
constituents of the products of combus- 
tion which are far more valuable from 
the standpoint of heat value, it is of 
greater importance to find out by actual 
working conditions at which particular 
percentage of CO, the highest evapora- 
tion per pound of coal can be secured. 

Let several evaporative tests be run, 
the first being run while using the evenly 
spread fire, aiming to get the highest 
possible percentage of CO. 

Let the second be run using the cok- 
ing method of firing, the main object 
being to prevent smoke, while using ap- 
proved methods of cleaning the fires 
and aiming at all times to prevent an un- 
necessary excess while cleaning fires, all 
other conditions being the same. 

Let the third test be run using about 
0.25 in. of draft over the fire, using the 
ribbon method of firing and maintaining 
the fire bed only thick enough to cover 
the grates, with just a little excess of 
air over the fire, all other conditions 
being the same as in the other two tests. 

To me there is no question whatso- 
ever but that the last test would make 
by far the best showing in evaporation, 
if they were all three equally fair and 
correct; furthermore, there is no doubt 
but that the CO. would be somewhat 
lower than in either of the other two 
tests. Of course, it is understood that 
the present discussion refers to a highly 
volatile coal. 

Eighteen months ago I thought that 
the CO. should be just as high as pos- 
sible, say 14 to 15 per cent., but I am 
convinced that while such a percentage 
of CO. would be advisable in burning a 
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coal low in volatile matter, it would be 
extremely detrimental to economy in 
burning a coal high in volatile matter. 

In conclusion, I would offer the fol- 
lowing: 

1. A high percentage of CO, is not 
necessarily an indication of the highest 
possible economy when firing volatile 
coals.. 

2. The percentage of CO. should not 
be as high for highly volatile coals as 
for those of a semibituminous nature, 
such as New River and Pocahontas. 

3. That under usual conditions a 
semibituminous coal (Pocahontas) will 
evaporate much more water per pound 
of coal than a highly volatile or bitumi- 
nous coal, both having an equal heat 
value. 

4. That carbon monoxide is not of 
any great importance, insofar as econ- 
omy is concerned in everyday practice. 

5. The combustion of the hydro- 
carbons is of greater importance than 
the prevention of CO if highest economy 
is desired. 

6. Slack or small-size coals give a 
much higher evaporation per pound of 
coal in everyday practice than run-of- 
mine or lump coals. 

7. A combination of the alternate and 
spot methods of firing is most economical 
and practicable with hand firing. 

8. The maximum economy in fuel is 
more easily maintained with mechanical 
stokers than with hand firing. 

9. All recording instruments are ex- 
tremely valuable and necessary if econ- 
omy. is to be secured in everyday opera- 
tion. 

WALDO WEAVER. 

Tippecanoe City, Ohio. 


To Stop a Runaway Corliss 
Engine 


After reading the account of the Farm- 
ington, Utah, flywheel explosion in the 
Nov. 14 issue, one might feel inclined 
to criticize the engineer in charge of the 
plant. But if one will stop to consider, 
he will see how easy it is for a man up 
a tree to criticize a man in a field run- 
ning a foot race with a bull, and if he 
should get in first show him where he 
failed to show class. Also, there is a 
vast difference between a man sitting at 
a desk reading and one standing in 
front of an 18-ft. flywheel running at 
200 r.p.m. when its normal speed should 
be 50. 

So, instead, I will say that it is not 
necessary to close the throttle of a Cor- 
liss engine to bring it to a standstill. 
With a few exceptions Corliss engines 
are equipped with the ordinary fly-ball 
type of governor, and if the pulleys or 
belt do not slip, the weights are thrown 
to their highest position when the en- 
gine starts to race, thereby cutting off 
the steam. Also, if the governor belt 
breaks, the governor will drop to its low- 
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est position; if the nuts A in the ac- 
companying figure are in their proper 
position, the safety cams will come un- 
der the roller, thereby preventing the 
valves from hooking up. 

So, if any beginner is caught like the 


To Stop ENGINE PULL WEIGHT ARM 
Down TO Lowest POosITION 


man at Farmington, he need not risk his 
life in front of the runaway flywheel but 
may just reach over from the back side 
of the engine and pull down the gov- 
ernor arm and hold it there until the 
speed gets back to normal. 
A. W. GRISWOLD. 
Adams, Mass. 


License Laws 


Regarding the engineers’ license laws, 
[ do not think they are what they should 
be, because too much of the examination 
is given over to finding out how much 
the applicant knows about machinery in 
general and not enough to his knowledge 
as to safety. 

How many examiners ever ask an ap- 
plicant to calculate the safe speed of a 
given flywheel? And yet nearly every 
week PoWER publishes an account of a 
flywheel explosion or engine wreck. 

How many engineers are ever ex- 
amined as to their knowledge of different 
kinds of governors, their safe operation 
and faultsP Yet the operation of the 
governor or its failure is often the cause 
of a wrecked engine. 

If the valves on the engine are not 
properly set, it does not make it unsafe 
to operate, yet in one examination for a 
second-class license I was required to set 
the valves on five separate engines to run 
in both directions, but not one question 


‘was asked about flywheels or governors. 


The examinations on boilers and pip- 
ing should be more strict. 

Some of the writers in these columns 
Say that the State and municipal laws 
should be superseded by a Federal law. 
This, if properly done, would be the 
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ideal way of deciding the matter, as a 
license good for a certain class plant in 
one location would be good anywhere in 
the United States for the same class of 
plant. While a Federal law in this re- 
spect would be desirable, it would be im- 
possible to get it as it would be an 
infringment on States’ rights and would 
have to be voted on by the people of the 
several States and also acted on by Con- 
gress. 

The license laws at the present time 
base the classification of licenses on the 
horsepower of the plant regardless of 
the pressure carried. I believe this is 
partly wrong, because a plant of 100 
horsepower is just as dangerous and as 
liable to explosion as one of 500 horse- 
power, although a higher grade of li- 
cense is required for the latter plant. 
The pressure carried as well as the size 
of the boilers in the plant, together with 
their number and age, should determine 
the classification. As the boilers become 
older the higher-class engineer should 
be required because the boilers are not 
as safe and require closer and more ex- 
pert attention; this is the reverse of what 
is the usual practice. 

If the engineer desires to have a li- 
cense or certificate of merit or ability to 
show his competency to handle a given 
class of plants, let him do so in some 
such manner as outlined by the Institute 
of Operating Engineers, which is now 
being started, and not by compulsory 
laws as at present. 

Several engineers have suggested the 
civil-service examination for licenses, 
but if the lists of civil-service questions 
were asked in an examination for a 
license to operate a plant, the engineers 
would set up a great cry of protest. 

J. C. HAWKINs. 

Hyattsville, Md. 


Drain Grating for Cement 
Floors 


A good drain grating for cement floors 
can be made out of old furnace grates 
that have outlived their usefulness. The 
wornout furnace grates should be broken 
into pieces of the desired length, and 
then embedded in the concrete at the 
time the floor is being put down. 

H. M. NICHOLS. 


Kenyon, R. I. 


Substitute Trap Bucket 


In the issue of November 14, P. J. 
McEnaney’s letter describing the tem- 
porary substitution of a can for the 
bucket in a steam trap made no mention 
of weighting the can to insure satisfac 
tory operation. 

If the can was too light and the pres- 
sure high, the valve would be held tightly 
against its seat, and the combined weight 
of the bucket and the water would be 
insufficient to pull it away and allow the 


January 9, 1912 


trap to discharge. In several instances 
I have caused traps whose maximum 
pressure range is 40 peunds to operate 
under a higher pressure without reduc- 
ing the size of the discharge orifice, 
which is necessary with an increase of 
pressure, simply by adding weight to the 
bucket. Of course, there is a limit to 
the amount of weight added, and I have 
found it impractical to add much more 
than would give 15 or 20 pounds over the 
maximum pressure for which the trap is 
intended. 
W. SIMPSON. 
New York City. 


Crankpin Oiler 


Answering Fred L. Wagner’s letter in 
Power for Nov. 28, I fail to see why my 
arrangement described in the Oct. 3 is- 
sue would not deliver almost as much oil 
to the crankpin at low speed as it would 
at high speed, as it does not depend on 
centrifugal force to carry the oil to the 
crankpin; it is simply assisted by this 
force, for every time the crank is down, 
the oil flows to the pin by gravity. 

If Mr. Wagner will look at my sketch 
he will see a parting in the upright pipe 
to show that the oil cup could be placed 
at any height above the crank. 

If it was desired to use grease, a 
compression grease cup could be used 
instead of a sight-feed oil cup; but in 
such a case also there should be the 
union and the support, as it would be mort: 
troublesome to screw the cap on a com- 
pression cup that was revolving, or to 
tell how much the cap had been turned 
to force the grease to the pin, than in the 
case of a stationary cup. 

The cup should have a support; other- 
wise it is likely to be knocked out of 
true and wabble. 

DANIEL ASHWORTH. 

Wappingers Falls, N. Y. 


A Pumping Problem 


Mr. Crockett’s pumping problem on 
page 932 of the Dec, 19 issue is what 
has sometime been regarded as an 
anomaly in the practical working of cen- 
trifugal pumps. At first sight, it might 
be inferred that a decreased head would 
decrease the load on the engine which 
drives the pump, but the opposite effect 
is often observed. 

This is easily understood when it is 
considered that the power required is 
proportional directly to the rate of dis- 
charge and head, and inversely to the 
efficiency. A decrease in the head causes 
an increase in the rate of discharge and 
probably a decrease in the efficiency, so 
that the net result may be an increase 
in the power, as seems to be the ef- 
fect in this case. 

W. L. DuRAnpb. 

Brooklyn, N. Y. 
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address of the inquirer. 


Inquiries General Interest 


Questions are not answered unless accompanied by the name and 
This page is for you when stuck—use it 


Ratio of Expansion 
What is meant by ratio of expansion? 


M. D. 
Divide the length of stroke in inches 


by the number of inches traveled by the > 


piston before the steam is cut off. The 
quotient will be the ratio of expansion. 

To be accurate the clearance should 
be added to both quantities before di- 
viding. 


Two Eccentrics for Corliss 
Engines 

What is gained by having two eccen- 
trics on the low-pressure side of a com- 
pound-condensing engine ? 
M. J. G. 

By using two eccentrics, the steam and 
the exhaust valves may be set separate- 
ly, thus permitting a longer range of 
cutoff for the steam valves and an 
earlier opening of the exhaust valves 


and allowing the benefit of the vacuum 
earlier. 


Size of Steam Pipe for Engines 

What should be the size of the steam 
pipe in reference to the size of the 
cylinder ? 

J. B. 

There is a wide variation in practice 
regarding the size of steam mains. Each 
case should take the length and direct- 
ness of the connections into considera- 
tion. A general rule is: Multiply the 
square root of the horsepower by 0.408. 


Point of Cutoff of a Common 
Side Valve 


Why does not a slide valve cut off in 

the first half of the stroke ? 

The point of cutoff of a simple slide- 
valve engine is fixed. The speed is con- 
trolled by the throttling effect of the gov- 
ernor. For a common slide valve it is 
not practicable to cut off the steam supply 
to the cylinder sufficiently early in the 
stroke as to effect so large a degree of 
“xpansion as by a Corliss or other type 
of valve, because it would require a valve 
having an excessive amount of outside 
‘p and the exhaust would take place too 
‘tly in the stroke. Slide valves work 
Setter advantage when the lap is so 
‘portioned as to cut off the steam at 
‘rom two-thirds to three-quarters of the 


stroke than at any other point, because 
of the comparatively long stroke of the 
valve when more lap is added and the 
great amount of friction between the 
valve face and its seat. 


Lubricator Piping and Lubrica- 
tion 


Is it good practice to extend the lubri- 
cator pipe into the steam pipe? How 
can I get more lubrication at the valve 
ends? What is the record for the mini- 
mum amount of oil used? Is oil dan- 
gerous in a boiler? 

The lubricator pipe should not extend 
into the steam space of the main pipe, 
but should end so that the oil will run 
down the side of the pipe. Oil grooves 
cut in the ends of the valves will some- 
times aid in getting the oil where it will 
do its work. 

The least quantity of oil used of which 
there is any record was one drop every 
two minutes on a 500-hp. compound 
Corliss engine. Some engines especially 
in the marine service are run without 
cylinder lubrication. 

It makes a great deal of difference 
what type of boilers is used as to the 
danger from oil. With the tubular type, 
too much care cannot be taken to keep 
them free; with the -water-tube there is 
much less danger. 


Equalizing Clearance 


How is the clearance in the cylinder 
equalized if the piston rod is keyed in 
the crosshead? How can I get more 
power out of an engine? 

J. K. 

The clearance on the cylinder of an 
engine where the piston rod is keyed 
in the crosshead can be equalized by 
adjusting the shims in the connecting- 
rod boxes. Increasing its speed or its 
pressure, or putting a condenser upon 
it, will get more power out of an en- 
gine. 


Botlr Thimble 
What is a boiler thimble? 
T. U. 


The thimble on a boiler is a ring or 
bushing placed between the tube and the 


tube sheets. It is used more in loco- 
motive and marine than in stationary 
boilers. 


Induction Heater 


What is an induction heater? 

A. L. F. 

An induction heater is a dead-end 
heater having only one opening and con- 
nected to the exhaust pipe through a 
shunt. Part of the steam rises through 
the opening and is condensed, the water 
going out at the usual drip and more 
steam entering the heater to take the 
place of that which is condensed. Induc- 
tion heaters are used in places where 
it is not convenient to place a thorough- 
fare heater. 


Corliss Engine Valves 


Is it possible to have all four valves 
of a Corliss engine closed at one time 
when the engine is running full speed ? 

Yes; if the exhaust valves have lap 
so that one is closed for compression 
before the other opens for release. One 
steam valve will have dropped, the other 
will not have opened; hence all four 
valves will be closed. 


Priming and Foaming 


.What is the difference between prim- 
ing and foaming? What is the remedy 
for each? 

M. K. L. 

A boiler primes when water is me- 
chanically carried over with the steam. 
This is due to forcing, to carrying the 
water level too high, or to restricted 
spaces between the tubes, thus making 
the steam come up in gulps and break- 
ing up the surface of the water. The 
remedy is to carry a lower water level, 
take out the central row of tubes in a 
horizontal return-tubular boiler, keep the 
feed constant and uniform so as to pre- 
serve a constant condition of circulation, 
and have the rate of operation within 
that at which the boiler will furnish 
practically dry steam. When a boiler 
foams, the contents get frothy. The con- 
dition may be brought about by dirty 
water or by water in which an excess 
of soda has been used. 


Lyons, France, is insisting on a more 
rigid observance of its smoke laws. 
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Boiler Explosion in Roswell, 
N. M. 
By J. D. HupciNns 


Baty’s steam-laundry plant at Roswell, 


N. M., was the scene of a boiler explo- 
sion on the morning of Dec. 21. One 
man was seriously injured and 15 others 
experienced a miraculous escape. The 
writer was in the immediate vicinity of 
the accident when the explosion occurred 
and reached the scene about one minute 
afterward. Upon arrival it was noticed 
that the tubes exposed by the rupture, 
shown in the photograph, were at a dark 
red heat. The boiler was of the return- 
tubular type 36 in. in diameter and 12 ft. 
in length, having thirty 3-in. tubes, and 
was used to heat water for laundry pur- 
poses; it was also required to carry 65 
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Allis-Chalmers Co. in Finan- 
cial Difficulties 


Believing that the Allis-Chalmers Co., 
of Milwaukee, Wis., could no longer 
profitably continue its business and meet 
its obligations, its directors decided, on 
Dec. 29, to precipitate the company into 
a receivership by defaulting the interest 
on its first-mortgage bonds, on Jan. 1. 

The stockholders’ and the bondholders’ 
committees are working upon a plan of 
readjustment and upon going to press it 
is learned that the receivership will be 
held in abeyance, temporarily at least. 

When the company announced its de- 
fault on the January interest, it‘ became 
known that Judge Gary had resigned as 
chairman of the board. 

The company was_ incorporated in 
New Jersey in 1901 as a combination of 


VIEW OF THE BOILER AFTER THE EXPLOSION 


Ib. steam pressure, gage, for drying and 
ironing. 

Upon inquiry it was learned that in 
closing down the plant at night the prac- 
tice was to bank the fires and that when 
the fireman returned the following morn- 
ing it was not uncommon to find that the 
fires had burned out, evaporating the 
water until it did not show in the gage- 
glass; the noise made by the safety 
valve, and its disturbance of the people 
living in the neighborhood is evidence of 
this fact. The boiler was equipped with 
an injector for supplying the feed water, 
and it required a steam pressure of 25 
Ib. for the 2-ft. lift from a barrel near-by. 
The first duty of the fireman, as he saw 
it, was to raise steam and then fill the 
boiler with water, which he invariably 
did. Nothing happened from this prac- 
tice until the morning mentioned above. 


four smaller Western manufactories of 
machinery. In 1903 and 1906 additional 
departments were added to the company’s 
plants at Milwaukee, Chicago, Scranton 
and West Allis, Wis. In 1906 also the 
Bullock Electrical Works, at Cincinnati, 
were acquired by stock purchase. 

The company has authorized $25,000,- 
000 common stock and $25,000,000 cumu- 
lative 7 per cent. preferred stock. There 
is outstanding about $19,820,000 common 
and $16,150,000 preferred. The par of 
both is $100. The preferred stock is con- 
vertible into common. Dividends at the 
rate of 7 per cent. a year were paid on 
the preferred from July, 1901, to Feb. 
1, 1904, inclusive. Since then there has 
been none and that 7 per cent. a year 
has been accumulating as an obligation. 
No dividends have ever been paid on the 
common stock. 
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The company’s bonded debt consists 
of $11,148,000 first sinking fund gold 5s, 
dated July 1, 1906, and due July 1, 1936. 
Its accounts show that in the fiscal years 
1905-06 and 1906-07 there were good- 
sized deficits. In 1907-08 there was 
earned on the preferred 3.81 per cent., 
in 1908-09 0.84 per cent. and in 1909-10 
3.07 per cent. 


PERSONAL 


A. G. Roberts has been appointed chief 
engineer at the municipal lighting plant 
of Pasadena, Calif., succeeding W. M. 
Glass, who recently resigned. 


Walter J. Jones, consulting engineer, 30 
Church St., New York City, has been 
appointed engineer to the electrical com- 
mission of Montreal, Quebec. He will 
have immediate supervision over the work 
of gathering data and laying out a com- 
plete municipal underground system for 
that city. 


F. C. Holly, chairman-secretary of the 
Col. Goethals Branch No. 1, at Yazoo 
City, Miss., has resigned this position on 
account of his removal to Memphis, Tenn., 
where he is superintendent of the Perkins 
Oil Co. W. G. Richardson has been 
elected to fill the position made vacant by 
Mr. Holly. 


OBITUARY 


Allan Harris Crowell, vice-president of 
the William A. Harris Steam Engine Co., 
of Providence, R. I., died at Channing 
Hospital, in that city, on Dec. 27. He 
was the only son of E. Francis Cromwell, 
secretary and treasurer of the company. 
Death was due to intestinal indigestion, 
from which he had been suffering since 
Nov. 1. Mr. Cromwell was about 25 
years old and had been associated with 
his father in business since leaving 
school. He is survived by a widow and 
two children. 


Edward Sawyer, widely known as a 
civil engineer and an authority on the 
construction of water and sewer systems, 
died at his home at Newton, Mass., on 
Dec. 27. He was 73 years of age. Mr. 
Sawyer, in partnership with J. Herbert 
Shedd, constructed the sewer and water 
systems in the city of Providence. He 
also had a large share in the engineer- 
ing problem of the division of water for 
power purposes along the Blackstone 
River, had charge of the construction of 
the power plant of the Chicopee Mills, 
was one of the founders of the Sawyer 
Spindle Co., of Boston, and since his re- 
tirement from more active work had 
served as consulting engineer on the 
Cochituate water plant, from which the 
city of Boston receives most of its water 
supply, and for other large water sys- 
tems. He was a member of the American 
Society of Civil Engineers, the Boston 
Society of Civil Engineers and the Bos- 
ton Society of Arts. 
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Moments with the Ad. Editor 


Some time ago the Federation of Trade 
Press Associations and the American Trade 
Press Association held a joint banquet in 
New York. 


The members of these associations are pub- 
lishers of trade and technical papers. 


Let us say right here that there is a general 
misunderstanding of the meaning of ‘“‘trade”’ 
and ‘‘technical’”’ as applied to papers. The 
word ‘“‘trade” is a general term wrongly used 
to cover every kind of a periodical outside of 
general and religious magazines. As a matter 
of fact a trade paper is one which appeals to 
dealers in different industries who buys goods 
to sell at retail. The technical paper—of 
which POWER is an example—appeals directly 
to users and buyers of goods. 


At this banquet one of the interesting and 
instructive speeches was delivered by Wm. H. 
Ingersoll, advertising manager of R. H. Inger- 
soll & Bro., makers of the famous Ingersoll 
watch. 


Probably every man in the country has 
heard of Ingersoll watches and millions carry 
them. Fourteen thousand are made and sold 
every day. 


“The world lives on two things,” said Mr. 
Ingersoll, ‘“‘the production of goods and the 
distribution of them.” 


Distribution of goods means the selling of 
them. Mr. Ingersoll pointed out very 
clearly that any method of distributing goods 
costs real money, and that the most economi- 
cal method was advertising. Hence, adver- 
tising, instead of adding to the cost of goods, 
actually reduced the cost by using the most 
economical method of selling that is known— 
which is a point made recently on this page. 


When a concern succeeds as Mr. Ingersoll’s 
concern has succeeded, in making and mar- 
keting an accurate time-keeper at $1.00 retail, 
it proves the point. 


At a general meeting of salesmen of‘ the 
Ingersoll Company, it was shown that every 
time a seven-jewel, or better grade of watch 
is sold, a workman is given and paid for a 
day’s work. These are watches retailing for 
more than $1.00. And these salesmen went 
out with that thought in their minds; 
the advertising is being done with that 
thought behind it, with the result that both 
salesmen and advertising are booming the 
business. 


Advertising is the greatest factor in distri- 
bution and upon distribution depend the 
salaries of all of POWER readers, and our own 
modest stipends. Why, then, should not the 
subject of advertising be of interest to every 
man old enough to know what it means? 


Advertising can be a tremendous power for 
good or evil, depending wholly upon how it 
is conducted. 


This power touches intimately the life of 
every man and woman. 


Civilization comes about through the dis- 
tribution of commodities, and the latter 
comes about through the transportation 
facilities of the country and the information 
of how, where and when to get what we want 
or what will be good for us—in other words, 
plain advertising. 


If it were not for this distribution, you 
know as well as we that each community 
would be a world unto itself, and each would 


be living in a sort of “darkest Africa” 
condition. 


Now, if this is true, and if advertising in 
some of its multiple forms is playing its big 
part in the good work, isn’t it worth while to 
tell all we can about it to those of our readers 
who, now or some time, must buy things for 
use in their work? 


he 
| | 
5 
’ 
q 
| 
| 
| 
a4 
| 
| 
| 
x 


48 


BUSINESS ITEMS 


The Stark Electric Ry. Co., of Alliance, 
Ohio, has ordered from the Westing- 
house Electric & Manufacturing Co. three 
quadruple equipments of No. 304-A mo- 
tors, in the installation of which the 
type L unit switch control will be used. 


The Youngstown Sheet & Tube Co., of 
Youngstown, Ohio, has recently placed 


an order with the Westinghouse Elec- . 


tric & Manufacturing Co., East Pitts- 
burg, Penn., for a total of 99 motors to 
be used in connection with its open- 
hearth plant. They will be used. on 
cranes, charging machines, _ strippers, 
transfer tables, screw downs and bloom- 
ing mills, 


The Memphis Hotel Co., Memphis, 
Tenn., has ordered two Vulcan soot 
cleaners from G. L. Simonds & Co., 801 
Steinway Building, Chicago, Ill. These 
cleaners are for the Peabody hotel, also 
for the Gayoso hotel. The Edison Illum- 
inating Co., of Detroit, Mich., has also 
placed with G. L. Simonds & Co., its 
seventh order for a Vulcan soot cleaner 
to be installed at its Delray plant, near 
Detroit, Mich. This company has been 
using Vulcan soot cleaners for about six 
years. 


On Jan. 1, 1912, Williamson Brothers 
Co., of Philadelphia, the American Ship 
Windlass Co. and the Taylor Stoker Co., 
of Providence, R. I., were consolidated 
under the name of the American En- 
gineering Co. The manufacturing, sales 
and engineering departments of the sev- 
eral concerns have been concentrated at 
the works of Williamson Brothers Co., 
at Philadelphia, which have been ma- 
terially enlarged by the addition of a 
number of modern buildings as well as 
the necessary special tools and equip- 
ment to enable the new company to 
build advantageously the products of the 
constituent concerns. 


The American Metal Hose Co., Water- 
bury, Conn., has issued a new Price 
Folder E, which calls attention to the 
reduced prices it put into effect on Jan. 
1, 1912. The price list covers all sizes; 
it illustrates the various styles of hose 
manufactured by the company and it 
gives instructions as to just what to 
specify in ordering flexible metal hose. 
This company has been in existence over 
three years, but for the first year did no 
manufacturing, importing all its hose 
from a German metal-hose factory with 
which it was connected. But for the 
past two years it has been manufactur- 
ing at its own new factory, in Water- 
bury, and today it is entirely separate 
from any foreign connections. Its busi- 
ness is showing a constant increase and 
the only complaint it has to make is that 
sometimes its hose lasts too long. 


NEW EQUIPMENT 


The Cole Motor Car, 
Ind., will install a boiler. 

The Paris (Tenn.) Coal & Ice Co. will 
erect an ice-making plant. 

Tlo, Idaho, is having plans prepared 
for a water-works system. 

The Trenton (N. J.) Power Co. has 
plans for a new power house. 

The Textile Machinery Co., Reading, 
Penn., is in the market for a 150-hp. 
boiler. 

Lewiston, Idaho, contemplates’ the 
erection of a municipal electric power 
plant. 

The municipai electric-light plant, at 


Indianapolis, 
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Grand Saline, Tex., recently burned, will 
be rebuilt. 


Manchester, Ga., voted to issue bonds 
for the erection of a municipal electric- 
light plant. 

Benton Harbor, Mich., will build a 
new pumping station for the municipal 
water plant. 


Hudson Falls, N. Y., has voted to in- 
stall a gravity water system to cost 
about $175,000. 

William J. Mackay will erect a cold- 
storage and fruit-packing plant at 
Hampden, Mass. 


West Acton, Mass., contemplates the 
installation of a new water system to 
cost about $50,000. 


The Jones-Chambliss Co., Jackson- 
ville, Fla., is arranging to erect a new 
refrigerating plant. 

The Fort Wayne & Springfield Inter- 
urban Ry. Co. will erect a new power 
house at Decatur, Ind. 


The Union Ice Co., South Alameda St., 
Los Angeles, Calif., will erect a branch 
ice plant at Colegrove. 


Meadors, Vaughn & Halleran, Nash- 
ville, Tenn., will erect a $40,000 addi- 
tion to their ice plant. 

H. D. Hanford, Seattle, Wash., is pre- 
paring plans for a municipal electric- 
light plant for Pasco, Wash. 


The Pacific Gas & Electric Co., San 
Francisco, Calif., will build a new elec- 
tric substation at Dixon, Calif. 


The Frederick (Md.) Gas & Electric 
Co. will build an auxiliary steam plant 
at Millville, Md., to cost $100,000. 


The plant of the Pulaski (N. Y.) Elec- 
tric Light & Power Co. will be over- 
hauled and new machinery installed. 


The Vassar (Mich.) Milk Condensing 
Co. is erecting a new plant. Will need 
power and refrigerating machinery. 


The Southwestern Traction Co. of 
Minneapolis, Minn., will build a power 
house in Mooresville, Ind., in the spring. 


The Imperial Power Co., Chehalis, 
Wash., has awarded contract for recon- 
struction of its plant wrecked recently. 


The -Rochester, Syracuse & Eastern 
R.R. Co. will erect a new power house 
near its present location, at Lyons, N. Y. 


The Pacific Fruit Express Co. San 
Francisco, Calif., is building a new cold- 
storage plant at North Yakima, Wash. 


The Cleveland (Ohio) Electric Illum- 
inating Co. will buy considerable power 
and other electric-light plant equipment. 


Wm. G. Bronson, Jr., of Stillwater, 
Minn., and R. C. Wright, of St. Paul, will 
erect a cold-storage plant at Stillwater. 


M«Minnville, Ore., has voted $30,000 
bonds for improvemnets and additions to 
its electric-light and water-works sys- 
tem. 


The Pacific Telephone & Telegraph Co., 
San Francisco, Calif., contemplates 
erecting a new exchange at Porterville, 
Calif. 


The Bay State Storage Warehouse 
Co., Lowell. Mass., will erect a large ad- 
dition to be used as a_e cold-storage 
plant. 


The Comer (Ga.) Light & Power Co. 
has been granted a franchise to con- 
struct and operate an_ electric-light 
plant. 


The Hardman Rubber & Tire Co., 
Belleville, N. J., will increase the capac- 
ity of its power plant. Will install new 
engine. 
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The city council, Two Rivers, Wis., is 
considering increasing the output of its 
municipal electric-light plant and water- 
works system. 


The Angola (Ind.) Light & Power Co. 
has been incorporated to furnish light 
and power by D. M. & A. J. Vesey and 
W. E. Mossman. 


The Mercer (Penn.) County Electric 
Light & Heat Co. has been granted a 
franchise to build and operate an elec- 
tric-light plant. 

The Home Telephone Co., Los Angeles, 
Calif., will increase the capacity of its 
plant at Pasadena, Calif. About $25,000 
will be expended. 


H, S. Warren & Co., Detroit, Mich., will 
erect a market building on Fifth St., 
Portland, Ore. Large refrigerating plant 
will be installed. 


The Athabasca Development Co., Nel- 
son, B. C., plans for the erection of an 
electric power plant at its mining prop- 
erty, near Nelson. 


F. Auerbach & Bros., Salt Lake City, 
Utah, will build a power plant on East 
Second St. in connection with their new 
department store. 


The Cleveland, Painesville & Eastern 
Ry. Co. will erect a power house, at 
Painesville, Ohio, building and equip- 
ment to cost $116,000. 


The Alaska Water, Light & Telephone 
Co., Valdez, Alaska, is planning the erec- 
tion of an electric power plant in the 
Sulphide Gulch district. 


The plant of the Webster Light & 
Power Co., 331 South LaSalle St., Chi- 
cago, Ill., was destroyed by fire. J. G. 
Harris, chief engineer. 


Centralia, Wash., has voted $100,000 
bonds for installing modern water-works 
plant. , Plans are being prepared by C. D. 
Atterbury, city engineer. 


The Southern Sierra Power Co., San 
Bernardino, Calif., plans for the erection 
of a large electric power plant in the 
Sierra Nevada Mountains. 


The city of Sherman, Tex., will install 
pumps and other machinery in its elec- 
tric-light plant and water-works. Har- 
vey McDuffie, superintendent. 

The Great Northern Power Co. has 
awarded contract for the construction of 
a new power station at Logan Ave. and 
Twenty-eighth St., Superior, Wis. 

Kelsey, Brewer & Co., Grand Rapids, 
Mich., have acquired the plant of the 
Boise (Idaho) Gas Light Co., and con- 
template extensive improvements. 


J. T. Barker and C. L. Nye, of River- 
side, Calif., have acquired property at 
Beaumont, Calif., and plan the erection 
of an hydro-electric power plant. 


The Spring Valey (Ill.) Coal Co. is 
contemplating the installation of belt 
conveyors to carry fuel from the tipples 
of each mine to the boiler department. 

The woodworking and electric power 
palnt of the Western Oregon Lumber 
Co., at Linnton, near Portland, Ore., was 
destroyed by fire. Loss, about $200,000. 


NEW CATALOGS 


Morse Chain Co., Ithaca, N. Y. Cat- 
alog. Morse silent chain. Illustrated, 
16 pages, 6x9 inches. 

Armstrong Cork Co., Pittsburg, Penn. 
Catalog. Nonpareil high-pressure cov- 
erings. Illustrated, 72 pages, 5x7 inches. 

The Houston, Stanwood & Gamble Co., 
Cincinnati, Ohio. Catalog. Steam en- 
gines. 


Tllustrated, 36 pages, 6x9 inches. 
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The Goulds Manufacturing Co., Seneca 
Falls, N. Y. Bulletin No. 103. Single- 
acting triplex plunger pump. Illustrated, 
20 pages, 74%4x10 inches. 


The Deane Steam Pump Co., 115 Broad- 
way, New York. Bulletin D205. Triplex 
power pumps, vertical double-acting. Il- 
lustrated, 32 pages, 6x9 inches. 


United Refrigerator & Ice Machine 
Co., Kenosha, Wis. Catalog C. Ice-mak- 
ing and refrigerating machinery. Illus- 
trated, 26 pages, 7x10% inches. 


Westinghouse Electric & Manufactur- 
ing Co., East Pittsburg, Penn. Bulletin 
No. 1198. Alternating-current water- 
wheel generators. Illustrated, 16 pages, 
7x10 inches. 


ENGINEERS WANTED 


Under this head are published, without 
charge, advertisements of actual vacan- 
cies in power plants for operating engi- 
neers and assistant engineers. For the 
guidance of applicants for advertised 
positions, the advertisements must con- 
tain particulars to show the class of 
service demanded and the wages paid. 
Employers who desire to advertise under 
this head are requested to write for a 
blank form of application. 


CHIEF ENGINEER for power plant in 


suburban district Massachusetts; 50v 
boiler hp., 2300 volts, furnishing light, 
heat and power for institution; modern, 
uptodate plant; salary, $100 per month. 
Box 556, Power. 


CHIEF ENGINEER for power plant 
near New York; 3000 boiler hp., furnish- 
ing light, heat and power, 2300 volts; 
shower bath and all modern improve- 
ments; minimum salary, $150 per month. 
Box 555, Power. 


WANTED—Chief engineer for water 
and light plant, Curtis turbines; give 
full information as to experience, pres- 
ent employment and salary expected; 
gg but experienced engineers need ap- 

7 — Water & Light Co., Wa- 
n 


WANTED—Chief engineer for a plant 
in Manhattan vicinity; must be a man 
of executive ability, capable of taking 


‘serted for 25 cents per line. 


Selling—P O W E R—Section 


charge of producers and gas_ engines, 
steam engines and boilers, and pumps; 
also to have charge of all machinery re- 
pairs in a large manufacturing plant; 
in replying, give experience, age, refer- 
ences and salary expected. Address Box 
559, care Power. 


HELP WANTED 


Advertisements under this head are in- 
About six 
words make a line. 

AGENTS WANTED—To sell opular 
steam specialty; commission basis only. 
Address “Rekcutaw, Post Office Box 363, 
New York. 


SALESMAN — Thoroughly competent 
steam ore od salesman; one that can 
sell high-grade goods. Address “M. M. 
Co.,” Power. 

AGENTS for first-class steam specialty 
in use throughout United States. Ad- 
dress C. S. Wood, 410 S. 15th St., Phila- 
delphia, Penn. 

WANTED—Refri 


erating engineer, 20- 
ton ice plant; will 


e required to do his 


own firing and repairing; permanent 
* Address Box 217, Piedmont, 
Ve. 


THE VULCAN SOOT CLEANER offers 
an exceptional opportunity for power 
specialty salesman Address G L. 
monds & Co., 802 Steinway Bldg., Chi. 
cago, Ill. 

EXPERIENCED SALESMAN wanted, 
tu sell best known vegetable boiler com- 
pound, used in every state by largest 
power plants. Address J. S. Wrinkle, 
Columbus, Ohio, 15 West Broad St. 

MASTER MECHANIC wanted for 
mill; used to construction and mac “4 
ery ‘installation; state age, experience 
and wages expected; application treated 
strictly confidential. Box 552, Power. 


SITUATIONS WANTED 


Advertisements under this head are 
inserted for 25 cents per line. About six 
words make a line. 


STEAM ENGINEER and salesman de- 


sires to represent manufacturers of 
steam specialty; first-class goods only 
accepted. Address Box 557, Power. 


ENGINEER, with stationary and ma- 
rine experience, who is also a first-class 
machinist, a good reasons desires to 
make a change; at present chief of large 
plant. Box 5 ry Power. 
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POSITION WANTED by a single man, 
28 years old, with mining company who 
require service of an engineer to take 
charge boilers, Corliss and high speed 
engines, dynamos and motors and air 
compressors. Address Box 554, Power. 


MISCELLANEOUS 


Advertisements under this head are 
inserted for 25 cents per line. About six 
words make a line. 


PATENTS SECURED—C. L. Parker, 
Patents, 904 G St., Washington, D. C. 


EVERY ENGINEER should ‘be posted 
regarding the new system of vacuum 


heating installed without payment of 
royalty; I have valuable information; 
write today. Cc. P. Monash, 1417 


Jackson Blvd., Chicago, Ill. 


ANNUAL MEETING of the stockhold- 
ers of the Hill Se wena | Company, for 
the election of directors for the ensuing 
year and for the transaction of such 
ether business as may properly come be- 
fore the meeting, will be held at the 
offices of the company, in the Hallen- 
beck Building, 497-505 Pearl St., Pye 
of Manhattan, New York City, N. Y., o 
Tuesday, January 30, 1912, at 12 o'clock 
noon 

Dated, New York City, Dec. 19, 1911. 

Robert McKean, Secretary. 


FOR SALE 


Advertisements under this head are 
inserted for 25 cents per line. About six 
words make a line. 


FOR SALE—Five Corliss vertical wat- 
er leg, and sixteen ns vertical 
type boilers. J. & P. Coats, Ltd., Paw- 
tucket, R. L 

FOR SALE—Three single pave, 
cycle, 1100-v. alternators, 

0 kw., with 15-panel marble switch- 
board; ‘in operation until Jan. 15. Bor- 
ough of Madison, Madison, N. J. 


8x10 SKINNER ENGINE, direct con- 
nected to 30-kilowatt generator, and 
8x10 Allfree engine, direct connected to 
20-kilowatt generator . Address “Engin- 
eer,” Box 2, Station A, Cincinnati, Ohio. 


IDEAL, simple engine, 14x14, 125 
horsepower at 100 pounds pressure; re- 
built with new Chuse shaft, new piston 
and valve; in first-class condition; arger 
engine installed, reason for selling. F. 
A. Heermans, city clerk, Mattoon, IIL 
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84 
Kennedy Valve Mfg. Co... 80 
Kennicott Co., The........ 101 


Keystone Lubricating Co.. 3 


Lagonda Mfg. Co....3d cover 
Laidlaw-Dunn-Gordon Co., 


Monarch Valve & Mfg. Co. + 
Morehead Mfg. ‘Co........ 78 
Morrin Boiler Co..101 
Murphy Iron Works....... 92 


Nashua Machine Co....... 78 
National Pipe Bending Co. 97 
mational TUBS CO. 7 
92 
Nelson Valve $1 
New Bedford Valve Mfg.Co. 83 
New Process Rawhide Co.. 91 
New York & Pack- 
New York Edison Co...... 90 
Newhall Eng. Co., Geo. 1 79 
Northern Equipment Co...102 
Nugent & Co., Wm. W.... 74 


Ohio Blower CoO. 94 
Ohio Injector 80 
Oil City Boiler Works..... 98 
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Selling—P O W ER--Section 


January 9, 1912 


Are You Sure That Your Gauges 
Are Absolutely Correct? 


The American Dead Weight Gauge Tester will en- 
able you to keep your gauges absolutely accurate. 


It will turn doubt into certainty. 


It will prevent all possible chance of mis- 
leading indications. 


It will tell positively whether or not you are 
using coal economically. 


The best of gauges become inaccurate 
through misuse or neglect. 


It’s your own fault if they stay that way. 


Have You a Copy of Our Fine Catalog? 


SIGN AND MAIL COUPON 


American Steam Gauge & Valve Mfg. Co. 
Boston, Mass 1-9-12 


Send me your complete catalog 


American Steam Gauge & 


Sales Offices in New York, Chicago, San 


For here is the simplest, most compact and 
most reliable method for proving your gauges. 


The American Dead Weight Gauge Tester 
has all the advantages of the mercury column 
in much smaller space. 


It does not get out of order and it does not 
require repairing like the test gauge. 


May we send you full details? 


Thousands of progressive engineers have 
the American Catalog on file. 


They use it. 
We want you to havea copy for your use. 


We want you to know that it is a splendid 
reference work on power plant devices and 
the only way we can prove it is by getting 
a copy into your hands. 


Therefore, dispite its size and cost we'll 
send you one without a penny charge or 
one bit of obligation on your part. 


It will pay you to have this splendid book 
—for that is what it is—and we ask that 
you send for your copy now. 


Boston, 


THE 


BEST 


EVERY 


— 
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